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PREFACE TO THK SECOND EDITION 

Kmkrokncy Srnci’.KY now appears in oik* volume, which has 
obvious advantages. The t<*\t lias l)(*en revised thoroughly, and 
in some sections has been rewritten. It has been niv aim to 
provide a manual to which the surgical practitioner can turn 
when he himself must deal with an acute* emergency. When to 
operate, when not to operate, and how to operate under 
emergency conditions, is the theme*. 

This was the iirst book I set out to write, but it was not 
the first to appear. I have always been conscious of the great 
responsibility entailed in writing a work of this nature. So 
much was this the ease that I sought appointments which would 
provide me with tin* necessary experience rather than those of 
a more academic and progressive* character. Even so, it is 
extremely doubtful if this hook would have been finished if it 
had not been for the help of my wife. 

Mr. N. M. Matheson rendered invaluable aid in reading all 
the proofs, and I am also indebted to Mr. J. it. Oldham for 
similar services. Mr. A. ,1. ( . Latehmore has assisted in bringing 
the chapter on Hums up to date*. Most of the new’ illustrations 
are from Dr. ('rump's masterly pencil. 

Tin* unrivalled excellency of Messrs. John Wright and Sons 
Ltd. in production will Ik* noted, (‘specially in some of the coloured 
plat cs. 

HAMILTON BULKY. 


Loudon* Junuunj. 1 0‘W. 



FROM THE PREFACE OF THE FIRST EDITION 

While writ inn' the present volume I have pictured a patient 
stricken with an urgent surgical condition and a compara- 
tively isolated surgeon called upon to carry out aj)proj)riate 
treatment. Should these pages help tin* latter to save the 
former, their main object, will he fulfilled. 

The teachings of my Masters arc its foundations ; practical 
experience gained in widely separated surgical centres is its 
scaffolding : while the building material comes from my case 
index. .Every case which I have been called upon to treat, 
and, earlier in my career, (‘very important ease* at which I assisted, 
has been written up and indexed. 
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“A t rut* surgeon is never fearless. He 
fears for his patients, he fears for his short coinings, 
his own mistakes, but he never fears lor himself 
or his professional reputation.' 

(Samuel J. Mirier.) 
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Technique.— Fill the funnel and tube with the solution before 
commencing to expose the vein. To ensure the absence of air 

in the tube and nozzle 



some lluid is permitted to 
escape. As soon as air- 
locks and bubbles are 
eliminated the tube is 
clipped (/wg. 1). 

Place a rubber eat h- 
etcr. or t Ik* special 'em 
tourniquet shown in /'7g. 
*J. around the arm. It' 
the veins in front of t he 
elbow arc not visible, milk 


/ 'tij. 2. -\ji excellent form of vein t « >i i rn i« 1 1 it * i 
If is nwide fmm a length of /.-in. dniin.'iee-t uft- nml 
adhesive plaster. It rvle.-ise.s ifsrif auloiiwi! icaJI\ 
when tension on the mils is relieved. 


t la* venous blood upwards 
from the wrist. Place a 
folded towel beneath the 


elbow to h vpen \f end the 
joint. If the patient is eonseious. inject a little local anaMhefie into 
the skin over the vein. Wit 1) 


dissecting forceps pick up the 
skin so as to make a longi- 
tudinal fold over the vein. 
With the scalpel held hori- 
zontally incise this fold ( Fig. 
H). This will result in a 
V-shaped cutaneous incision. 
Catch the apex ol the V in a 
laemostat and retract it. A 
little* dissection in the wound 
will reveal a vein. With dis- 
secting forceps gently pick up 
the front wall of the vein and 
dissect its under surface with 
the probe end of a Watson- 
Chevne dissector. Beneath 
the vein pass two catgut liga- 
tures. Tie the distal ligature 
and cut the ends short. Once 
more pick up the anterior wall 
of the vein with dissecting 
forceps. Ask the assistant to 



remove the tourniquet, then 
incise the vein with the scalpel 


1. Method of inei^inj the skin to oxjk so 
h vein id llu* fold of flu 
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helel lint, Continue* to hold up the anterior wall of the vein (Fig. 4) 
until the nozzle (through 
which saline is now running) 
is within the lumen, then tie 
the proximal ligature round 
the vein and the nozzle 

/'/«/. i. 
nt tin- fold o 

for tin- insert i iiiiIh 

within it. After t he aelmin- 
istration. as tie* 1 m st ounce of 
fluid is gravitating into the 
vein, t he cannula is with- 
drawn and tin* ligature 1 sur- 
rounding the vein tied <jui( 
complete 1 t he operat ion. 

CONTINUOUS INTRAVENOUS INFUSION 

Useful as is the massive do sc of intravenous saline, the indications 
for its use are limited. It must he* home* in mind that unless there* 
has been a corresponding loss it is manifestly unphvsiologieaJ to put 
into tin* circulation a pint of lluid more or le*ss sueleicnly. Both the 
four-hourly and the* continuous metal drip are* eminently satisfactory 
in many, if not most, instance's, and it is not suggested that the* 
continuous intravenous infusion should supcrseele them. I have*, 
ho we \ c r. < liscont inued giving saline* subcutaneously. In shock, dehy- 
dration from vomiting, oliguria, and many forms of toxaniia. a slow 
continuous How of saline* int ra\ enously appmaehes the* ide*al. for we* 

know e*xaetly how mue*h lluid 
the patient is ree*eiving. "The 
lluiel ran he give*n over a 
peTioel of til re*e* te ) live days. 
or even Jemgvr, anel the rate* 


e>f llow anel t lie amount of 
lluiel ran be* re*gulate*el wit li 
mat he*matie*al preeisiem. 

Technique. — 

Choice of the rein . — In 
general it is best not to use a large vein ; one just, a little larger than 
t he cannula or the needle is most suitable. *1 he veins about the elbow 




4 


EME H GEN C Y S UR G ER Y 


are too large, and the impracticability of kee])ing the elbow extended 
and at rest for days rules out this favourable site for intravenous 
injection. Gallie and Harris prefer to use a vein on the back of the 
hand (Fig. 5). A vein on the back of the radial side of the forearm 
(Fig. 0) is a particularly good one for general purposes. Especially 
when the vein can be made to stand out, this is the ideal situation 
for an intravenous needle, as opposed to a cannula, to be inserted. 
A possible disadvantage' of employing veins of the lower extremity is 



Fig. (>. — A vein >n the radial side of the fureann 
win'll a as opposed to a. cannula, <• 

that after fluids have been injected into them tin*}’ are prone to 
thrombosis. However, experience shows that when isotonic solutions 
are employed and particularly when glucose is in a concentration 
of not more than live per cent the fear of producing thrombosis is 
largely theoretical. For extremely ill patients who are restless, or 
who may become so, I prefer to tie the cannula into the saphena 
or one of its branches, a handbreadth below the knee, or, better 
still, when it is accessible, the vein just in front of the internal 
malleolus. After infiltration with local amesthesia the vein is exposed 
conveniently bv a transverse incision. 



I X TR A YEN O l IS I NF US I ON 


Apparatus . — -Special needles and eannuhe for continuous intra- 
venous infusion are available. The ones shown in Fig. 7 will be 
found satisfactory. The cannula or needle should be moist with 



I'/'i. 7 . 1 , Wi-illf tm in-eiiin:.' ml" vein h\ a | » u 1 1< • 1 1 1 r • . < >nee it is in 
place Mil I'.f.irt i .nl\ il i- kept ,M re-1 l.y a -trip <>t ;ulhe-ive plaster aefoss 
e a c 1 1 u mi', the IiiiiIi I m ■ 1 1 1 lt p la cei | u-n,iII\ upon a -plint. II. (’annula for veno- 
c|\ -i-. It I- u r "M -plateil to pre\ ent ei iri'i is 1 1 iii. There a re t w o la t era 1 ! mle- ' A > i n 
. i ' 1 1 lit nni to the let linn, il opening. The collar B’ allow- the -ttaicht portion of 
the cannula to he 1 1 * ■« l into the vein -iuil'Iv. The -lupine neck C can he Kent 
lo ;lii\ anelc - in t a h|e | or \ a rv mil' • lepl h- of ,-u heiit a neon- fa t in inhiv alual ca-e-. 
The perforation- m the uihl'- D )»crnut anehonne tiie apparatus to the -Ivin 
i I \ u tea n- ot -I It 1 1 re-. 1 I 1 . ( 'annula. ehi l< I' - -i/e. T hi- can he i i -• o I in an v it a 1 i vi< I ua I 
w nil -mall \ I I n- The m-ei I Je a m I m mi 1 1 he -)c uik I h- replafe, j when they become 
larni-heil. 
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citrate solution at the time of introduction. An interee])tor {Fig. 8) 
is ;i necessary purl of the armamentarium. Especially when it is 
new. tlir tubin'*' should lx* stretched thoroughly alone its 
length, washed through, and boiled prior to assemblin'; 
the appur.it us. Re fore use I hr whole of the .apparatus 
must be sterilized by boilin'*'. 

/ s ntnuir ! ntrtreeunus Salines. The lluid most e’eiicr- 
ally ustal is y lueose-sa line. Ringer's solution is a mood 
substitute. Roth these can be obtained in oO-c.e. am- 
poules. from Crookes Laboratories and other linns, with 
instructions for dilution. The water list'd for making 
intravenous salines should be freshly distilled. If if is 
desired to administer ini ravenous medication or sera 
the appropriate' dose is mixed with the lluid in the 
supply llask. 

The Temperature of the Fluid . —-It is unnceessary to 
be eoneorned about the temperature of the lluid enter- 
ing the vein. It is better to keep the patient warm with 
hot water bottles than to have an elaborate apparatus 


Fit /. s. — An 

i nt ereepfor. 

(( 'runkes 
Laboratories.) 
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answers the purpose. In a restless patient a Thomas knee-splint 
(/'V- -M * s 11 good method of ensuring that the cannula does not 
become (lisj)laeed. 

Hanifagcs. It is obvious that even a moderately tight bandage 
proximal to the cannula may obstruct the vein. The nurse should 
be warned of this possibility when adjusting the splint. 

//ere Long can Ccnach/sis be Continued ? Three, four, or live days 
is (juitc usual. It is not exceptional to have* the apparatus working 
satisfactorily fur a week. After the fourth day redness over the vein, 
extending for a few inches above the site of the injection, may be 
expected. This should cause no alarm, for it is chemical phlebitis, 
which settles down in a few days after the withdrawal of the cannula. 
The nurse should be warned to keep a watch for this sign. Consider- 
able redness may call for the changing of the cannula to another vein. 

Special I nMrucfions in the Xurse in Charge. It is essential that 
tlu* supply Mask bo kept at least half-full. If. through neglect, the 
Mask has become empty it must not. under any circumstances, be 
relilled. The nurse should be instructed to report at once if the How 
ceases. On no account must the tube distal to the interceptor be 
pinched ; this produces an air Jock, and instead of enhancing the How 
it is the very thing to stop it. I'nlcss the latter instruction is stressed 
I have found that the nurse is very prone to carry out this maixeuvre. 

KKFKKKM IIS 

( • a i . i . 1 1 : . \V. and Hahkis. H. I.. Ann. of Sari*.. 1JW0, xci. 4 2*2. 

I1i:m><>\. (i. A.. Jour. Anar. Med. Assoc.. 11K10. xcv, 1175. 

Haiu.y. II.. ami Cviinow. .1. M.. Hrit. Med. Jour.. 19i{4, i, 11. 

I' Aiigi iiaiison. K. L., Edna Med. Jour.. 11K54. 5110. 
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CHAPTER II 

BLOOD TRANSFUSION 

Dangers of Transfusion. From tin* headquarters of tin* British 
Red Cross Transfusion Service wi* learn that in a series of 8 180 transfu- 
sions there were 5 deaths due to the transfusion. 

Incompatibility. Inadequate compatibility tests were responsible 
for 8 of the above deaths. It cannot be emphasized too strongly that. 
a Group 1 1 r donor should not hr looked upon as a universal donor. It 
is unjustifiable to proceed with a transfusion, however urgent, without 
first performing an individual compatibility test. 

Pemberton thus describes the phenomena he has observed in 
eases of incompatible transfusion : 

“The clinical picture of these reactions is typical. They occur early, 
after the in t roduc I ion of JO or 100 e.e. of the blood : t In* patient first 
complains of tingling pains shooting over the body, a fullness in the head, 
an oppressive feeling about the precurd ium. and, later, excruciating pain 
localized in the lumbar region. Slowly but perceptibly the face becomes 
suffused a dark red to a cyanotic hue: respirations become somewhat 
laboured, and the pulse-rate, at first slow, suddenly drops as many as 20 
or 80 heats a minute. The patient may lose consciousness for a few minutes. 
In one half of our eases an urticarial eruption, generalized over the body, 
or limited to the face, appeared with these symptoms. Later the pulse 
may become very rapid or thready : the skin becomes cold and clammy, 
and the patient's condition is indeed grave. In from fifteen minutes to an 
hour a chill occurs, followed by a high fever, a temperature of 108 to 10a , 
and the patient may become delirious. Jaundice may occur later. The 
macroscopic appearance of laemoglohinuria is almost constant." 

Kidney Disease. The second warning is to refrain from trans- 
fusing patients known to have damaged kidneys. If, for instance, 
the potential recipient suffers from nephritis, toxaemia of pregnancy, 
prostatie obstruction with back-pressure, or blaekwater fever with 
albuminuria, blood transfusion is more likely to terminate than to 
save life. To stipulate that the urine should be tested before c\ cry 
transfusion is not asking the impossible. 

.Acidosis Patients with acidosis are liable* to have * reactions' 
after a blood transfusion. Ideally the recipient's urine should be 
alkaline at the time he receives the bloc d. In not very urgent eases 
this can be accomplished by giving suitable doses of potassium 
citrate. In more urgent eases, where the urine is highly acid, tem- 
porary alkalinization can be accomplished by injecting 2 pi r cent, 
sodium bicarbonate intravcnouslv. 
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When a patient, receives incompatible blood into his circulation, 
death sometimes follows rapidly from an anaphylactic phenomenon 
(p. OS t). More usually the varying degrees of untoward symptoms, 
culminating in extreme instances in a fatal issue, arc due to anuria. 
Histologically the renal tubules have been found blocked with precipi- 
tated blood-pigments. In these circumstances it will be appreciated 
how much more readily previously damaged kidneys are overwhelmed. 

The treatment follows exactly that of anuria from other causes 
(.see ]). BBO), and decapsulation of the kidneys has been put forward as 
a possible life-saving measure. 

These dangers, with which mav be coupled the entry of air into 
the vein and the possibility of transmitting syphilis, are infinitesi- 
mal when reasonable care and precautions have been taken. 

COMPATIBILITY TESTS 

The Indirect Method. If is necessary to have tubes of stock 
scrum ot (i roups II and III. The serum must not be more than three 
months old. Stock sera can be procured from the Lister Institute 
and from leading linns who put up sera and vaccines. A white tile 
or a tea-) late is taken and on this is written II and III. Under II 
U placed one drop of stock serum II. Under III is placed oik* drop 
of stock serum III. The potential recipient's ear is sterilized with 
ether and pricked with a sterile needle. A drop of blood is squeezed 
out. and with a glass rod a little of it is transferred and mixed inti- 
mately with the drop of stock serum II. The* amount of blood should 
be <]iiite small. suMieient to impart a definite red tint, but not enough 
to colour the serum deeply, an effect which might interfere with the 
observation of the reaction. The glass rod is washed and dried, and 
a little more blood from the lobule of the car is transferred and mixed 
with the drop of stock serum III. The tile is then gently rocked so 
as to impart a little movement to the drops. They are examined 
in a strong light. Agglut inat ion can he scam against a white* back- 
ground with the naked eve. II agglut inat ion occurs within one 
minute of mixing, the redness within the drop becomes patchy and 
mav be likened to brick-dust. If there is no agglutinat ion at the 
end of live minutes, it can be assumed that tlu* test is negative. At 
the end of live minutes, therefore, we note the reaction in the two 
drops and compare the result with /wg. 10, by the aid of which the 
group to which the recipient belongs can be found. Uxactly the same 
procedure is adopted in ascertaining the group to which the donor 
belongs. It possible a donor of the saint* group as the recipient, should 
be procured. If it is decided to utilize a Uroup IV donor, the test 
described below should Ik* applied in addition. 

The Direct Method is extremely useful for tilt* isolated worker 
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who has not immediate access to the stock sera. 1 have used it alone 
in urgent, eases on several occasions, and each time lane carried out 
a successful transfusion. A hypodermic syringeful of blood is collected 
from a vein of the potential recipient and the blood is evacuated into 
a test-tube. It is allowed to clot. When linn clotting has taken 
place 1 a little* of the residual clear serum is removed with a pipette. 
One drop of this is placed upon a white? tile. The pre>spcctivc donor's 
ear is sterilized and pricked, and with a glass rod a small portion 
of blood is transferred to the centre* of the drop on the slide*. After 
mixing anel rocking gently lor live* minute's, the elre>p is e xamined in 
a strong light with the nake*d eye*. If ne> agglut inat ion occurs, the 
prospective donor's ble>e>d is compatible with that of the patient. 
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Fi(j. 10. — Churl showing method of identifying the different Mood-groups. 

{Woo d and /toss.) 
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If there is nnv doubt as to whether agglutination has occurred 
or not. observation of the drop with a magnifying glass or under the 
low-j)ower objective of a mieroseoj)e will settle the matter. 

Preparation of Citrate Solution.* Citrate solution must be 
made up Ircshly lor each transfusion. Messrs. Mav & Raker ])ut 
up sterilized sodium citrate powder in 
phials of 1 grin. (/wg. 1 1 ). These 

phials may be kept indefinitely until 
required, and save much time and 
anxiety. Two grammes of sodium 
citrate are shaken into the sterile 
collecting Mask. To this 100 e.e. of 
warm sterile water is added. 'Flic salt 
readily dissolves in the water, and we 
have in our flask sutlieient anti-coagu- 
lant fluid for at least one pint of 
blood, which is the amount usually 
transfused. A pint is equal to 507*1) 
e.e. The contents of a third phial of 
solid citrate are shaken into a sterile 
measuring-glass and 50 e.e. of sterile 
water arc added. This latter solution 
is used to syringe through tlu k appara- 
tus. as will be described presently. 

Apparatus for Collecting the Blood. A hollow needle with a 
wide bore ( /'Vg. 1*J) is examined. If the point is not sharp it 
is touched up upon a hone. To the base 1 of the needle* eight inches 
of soft rubber tubing is aflixed. The needle and llu* tube are wrapped 
in a piece of gauze and sterilized by boiling. It is advisable to be 
provided with two such needles and tubing. Immediately before 



Fig. 1l\ — Frrnrh's bayonet -riulrd Ciporinu Mood collect inu ncrdl.-. 

use the citrate solution is forced through the tube from a syringe and 
a hicmostat is applied to the end of the tube. Ibis is not remoxed 
until the needle is within the vein, and it ensures the interior of the 
needle and the tube being moist with, an anti-coagulant. A sterile 
flask or jar with a capacity of at least a, pint, and a sterile bowl, are 
essential also. 

♦Iwwisolm devised the citrate method in 11)15, thus conferring a great benetit 
on humanity. 
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Collecting Blood from the Donor. It is neither justifiable, nor is 
it necessary, to cut down upon a vein of a member of a transfusion 
service : indeed, this is contrary to t lie rules of these associations. 
When the donor is a relative or friend of the patient and the* veins 
are relatively inconspicuous, an exception may he made. In such 
circumstances a vein at the elbow may he exposed and a cannula tied 
in after the manner shown in Fig. 4. In this way a pint of blood 
is collected quickly. 

A Standard Method of Collecting Wood. Examine the fold at 
the elbow on both sides, and choose tin* side with the most prominent 
vein. If the veins arc comparatively small. get the donor to hold 
his arm in a jug of hot water for live or ten minutes with the water 
as hot as can be borne' comfortably. This is an effective method of 
producing vasodilatation. 

The donor takes off his shirt and lies upon the table, allowing 
his arm to hang down. The cuff of a sphygmomanometer is placed 

around the arm as high up as possible ; 
unless the* shirt has been removed the 
rolled-up slee\ e get s in the wav. 77 te 
cut) ' of the splttfgmntnanntnctcr is in flated 
until a pressure of 10 nnn. of Ifn is 
registered. An assistant is detailed to 
watch the dial of the instrument and 
to maintain a constant pressure of 10. 
At this pressure veins are occluded, 
but the arterial supply is unimpaired. 

The arm rests upon a side table, 
and while final arrangements for col- 
lecting blood are being made, t he 
donor s I o w 1 \ opens and closes his 
hand. The skin about t lie anteeubital 
fossa is sterilized with alcohol. A pad 
in the torm of a folded towel is placed 
behind the elbow in order to extend the joint fully. The surrounding 
area is draped with sterile towels. The operator sits down. The 
patient is told to stop opening and closing the hand and to keep the 
arm steady. We arc ready for the puncture. 

One drop oi local anasthetic is injected with a hvpodermie 
syringe into the skin over the vein. The wheal produced is massaged 
gently with a gauze swab. As soon as the vein is again clearly 
apparent a tiny incision is made in the skin with the point of a sharp 
scalpel. Ike skin over the vein is rendered taut and the needle is 
thrust steadily into the lumen of the vein (Fig. 1,4). At the time of 
the puncture the needle and its attached tube is full of citrate 





1 1 LOO D TRAXSFUSIOX 


15 


Sonic citrate solution may Ik* injected up the tube, but this seldom 
reetities matte*rs. There remains only one course to pursue, llemove 
the needle* and tube*, lake* the spare needle and tube, and, using 1 the 
same* technique* as before, puncture another vein, preferably, but not 
essentially, in the* other arm. 

A ffcr-carc oj the Donor. It is remarkable how little a healthy 
individual is affected by the loss of a pint of blood, lie* should not. 
henvever, immediately resume* the upright position. He is conveye*d 
on a stre'teher te> a. bed e>r couch and there lies epiietly for at least 
an hour. lie* may be given a hot drink, or. if lie prefers it, some 
alcohol. He should ne>t be* allowed to find his own wav home, but 
must be* eonve*ye*el thither in a vchie*le. He should repeal em the 
following el ay for inspection < >f the* arm. 

Administering the Blood to the Recipient. — 

Convefjiuii the Collected Blood to the Recipient. It is unnecessary 
and often harmful to move the* recipient the blexxl should be* brought 
to him. It is feasible to e*onvey the blood te> the re*eipie*nt at a elistanee*. 
A sample of his blood having been sent fifty mile*s ten* compatibility 
te*s!:s, 1 have eonv e*y e*e 1 the collect e*el ble>oe 1 to the* re*eipient. keeping 
it warm on t he journe*v with he>t -water l)ottle*s. 

. tdministmtion of the Blood. The* simplest and 1 believe the be*st 
method of administering the blood te > the* rre*ipicnt is to allow it to 
graxitate through a funne l and tube pre*e*isely in the* same manner as 
a massive intravenous saline* is given (p. *2). Ceunmcnce by running a 
little saline into the* vein anel the*n aeid the* e*itrated bloexl. 'Flu* rate* 
of administ rat ion shoulel be slow, and can be e*ontrolle*el by the height 
at which t lie funnel is held. 

Transfusion in Infancy. In a small e*hilel the* veins at the elbow 
are usuallv too small for a sat islae*tory transfusion. It is be*tter te> 
make a transverse incision over the* internal saphenous vein as it 
j >asscs anterior to the* internal malleolus (Fin. 15). Child ren in ne*e*d 
of transfusion are se> prostrateel that no elillieulty is e*xpcricnced in 
operating iiii(le*r local amesthesia. 

Dosage of Blood in Ittfatiei/. Cove* 15 e*.e*. of blooel per pound 
of body weight . 
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CHAPTER 111 

ANESTHESIA FOR URGENT OPERATIONS 


Tite anesthetic is a matter upon which much thought and can 1 should 
be bestowed, for it is hardly less important than the operation itself. 
To have the services of a skilled amesthetist lightens the surgeon's 
burden, but often such services are not available in urgent eases. Mv 
own feeling is that a local anesthetic when it can he used- is the 
best of all ; it is by developing this form of amesthesia that we can 
look to a reduction in mortality figures. 


LOCAL ANAESTHESIA 

When local amesthesia is indicated especially, detailed instructions 
for infiltrating the tissues are given in the text of this work. Out* per 
cent novocain is the solution I favour. Ampoules of sterile novo- 
cain are obtainable: a II that is necessary is to tip the contents of ’ 



an ampoule into \ pint of sterile water and stir. The crystals 
dissolve at once and the 1 per cent solution is ready for injection. 
When large areas are to be infiltrated, my pump (Fig. 1G) for delivering 
the local anesthetic, saves time and trouble. 
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Preliminary Sedatives. I employ hyoscine compound (Burroughs 
Wellcome) us described in connection with spinal amesthesia (see behnv). 
When local amesthesia is to be used, oflieient preliminary medication 
is oik' of the secrets of success. 

SPINAL ANESTHESIA 

Spinal amesthesia is useful particularly in casts of acute intestinal 
obstruct ion when a lower laparotomy is needed. It can also be em- 
ployed in eases ol acute appendicitis, pelvic peritonitis, and strangu- 
lated inguinal and femoral hernia*. Spinal amesthesia is satisfactory 
for many ol the urgent operations upon the lower extremity. It is, 
however, in acute intestinal obstruction that its zenith of usefulness is 
reached. The picture ol an unhappy surgeon engaged in a sisyphean 
task of approximating t I k* peritoneum over a sea of distended and 
unruly intestinal coils has. by virtue of intrathecal amesthesia. passed, 
and given place to quiet and orderly suture of the abdominal wall, 
la w can deny that spinal anasthesia has. in a large measure, helped 
to improve the results of treatment of intestinal obstruction. 

An American hospital nurse, aged g(». was admitted with acute intestinal 
obstruction of live days’ duration. She hud been tieeul vomit in", and. 
whilst being examined, brought up two kidn<\v-dishcs lull of brown, facal- 
smelling fluid. Her pulse was poor and her extremities cold. She refused 
to have her stomach washed out. Morphia, gr. ] , and a saline infusion 
were administered. Twenty minutes later spinal amesthesia was induced. 
During the* opera l ion (compound adhesions of small in test ine and mesentery) 
fara I fluid was regurgitated intermit tcntly in small quantities. She 
recovered. 

There are many varieties of spinal amestheties. Some appear 
to be more dangerous than others. All are open to two main objec- 
tions: (1) Occasionally, true it is only occasionally, they fail to act 
even when there is no question that the technique of administration 
has been perfect : {-) In a small proportion of eases symptoms of 
collapse* develop. By proper attention to detail the number of eases 
presenting I hoc symptoms can Ik* reduced considerably. Personally. 

1 now make* it a rule never to attempt spinal amesthesia for operations 
above tlu* umbilicus. I have laboured in this held for a good many 
years, and have tried all. or nearly all. the various preparations. 

I have come to the conclusion the safest and best spinal amesthetic 
is neocainc, and induction of spinal amesthesia with this substance 
will be described. The instructions which follow apply to adults 
only. The only condition in which 1 use spinal amesthesia in children 
is intussusception, and special instructions will lx* gi\en in that 
chapter. 

Preliminary Medieation. Hyoscine compound (Burroughs Well- 
come) is the preliminary narcotic which 1 order. Compound B contains 
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morphia J gr., hyoseinc , ( \ n or., and atropine , ! (> gr. and it is tins dosage 
which is given unless the patient is frail, when 
Compound A. which contains morphia. ( \ gr., and a 
correspondingly smaller dose of the other substances, 
is substituted. If possible, the preliminary narcotic 
should be given forty minutes before the operation. 
The patient comes to the theatre with his eyes 
securely blindfolded and with plugs of cotton wool 
in his ears. 

Ncocaiuc is a French preparation, and G supplied 
by the Anglo-French Drug Co. It is pul up in ampoules 
containing 0*1 grin, of the an.'esthetic in crystalline 
form (Fig. 17). The crystals are dissolved in the 
patient's cerebrospinal lluid and then injected into the 
theca. 

,J 1 n<M)(^iiii(' <)lli ° La hiit*s cardiac stimulant is also supplied in am- 

poules by the same firm. 




Inducing Spinal Anesthesia zeith N cocaine. — 

Everything which is going to be used for the introduction of the 
spinal amcsthctic is placed in 
readiness on a small table 
covered by a sterile towel 
(Fig. 18). There should be : 

(1) a hypodermic syringe with 
needle charged with local 
amcsthctic for the skin; (2) a 


Fi(j. 18. Apparatus for neo- 
caino spinal aiwesthesia. A, Hypo- 
dermic. syringe loaded with novo- 
cain for infiltrating the skin (not 
illustrated); B, A good pattern 
of lumbar punctilio noodle; C, 
Barker's needle used when a dry 
puncture has been obtained by B ; 
D. A iO-e.e. syringe ; E. An am- 
poule of neoeaine ; F, File for 
exeising nook of ampoule. 


larger syringe ; (B) two lum- 
bar puncture needle's. The 
lateral position of the patient 
is adopted for spinal punc- 
ture ; this position is main- 
tained by an assistant on t lie 
left-hand side of the table. 
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Hv passing one arm around the patient's neck and the other 
under his knees the assistant can steady the patient and maintain 
flexion of the vertebral column (Fi g. 10). The operator will find it 
convenient to he seated. The back is sterilized and the towels 
arranged. Sec that the back is Hexed well and parallel to the side 
of the table. A small sandbag between the lower ribs and the pelvis 
is sometimes helpful. Hun a linger down the lumbar spinous processes, 
and having selected the space in 
which the puncture is to be made 
(this will usually be between the 3rd 
and 4th. or 2nd and ilrd lumbar 
vertebra 1 ), introduce a few drops of 
local amesthetie into the overlving 
skin. Massage away the wheal thus 
formed with a gauze swab, and 
again being certain that the back is 
flexed maximally we are in readiness 
tor the puncture. 

Place the thumb-nail over the 
inferior edge of the spinous process of 
the vertebra above, and using the 
thumb-nail as a guide, push the lum- 
bar-puncture needle steadily forwards 
and slightly upwards into the space. 

If the puncture is dry do not per- 
severe too long and wear out tin* 
patient ; three dry punctures should 
be t hi* signal to desist and procure 
amesthesia by some other means. 

However expert you consider your- 
self at lumbar puncture, eases will be 
encountered in urgent surgery in 
which the needle fails to enter the 
theca. A frequent cause of failure is osteo-arthritis of the spine, which 
prevents proper flexion. 

When the puncture is successful collect the cerebrospinal fluid 
in the ampoule containing neocaine crystals (Fig. 20). The cerebro- 
spinal fluid should be* allowed to run until the ampoule is nearly full, 
when the stilette is replaced and the Mask is removed to the small 
table. With the aid of the span 1 needle the contents of the llask art 4 
stirred until the crystals have been dissolved. The resulting solution 
is drawn up into the large syringe 4 . The stilette having been removed, 
the patient's cerebrospinal fluid in which the neocaine crystals have 
been dissolved is injected slowly into the theca. The lumbar puncture 



Fi<l. 10. I’atient ready for luinlmr 
punctilio. Tin* assistant helps to main- 
tain flexion by placing his right arm 
around the hack of the patient’s neck 
and his left under the patient's knees. 


Fkj. 20. — Collecting cerebrospinal fluid in tin' ampoule coni aininy iho 
neoeaine crystals. 


ampoule of Labat's cardiac stimulant. The patient is now rolled 
upon his hack, and in so doing one places one of the sterile towels so 
that it comes in contact with the puncture. 



F'Q- 21. Correct position after neoeaine 1ms l>een injected. The l.ihlc is 
tilted li) u downwards l>v the head. the ('yes are blindfolded, and Ihc cars stuffed 
with cotton wool. Note the shoulder-pieces in position, which allow the table 
to he still further tilted should the blood -pressure fall. 
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llu* shoulder-pieces lifted to the upending table used for main- 
taining I re ndclenburg s position are adjusted, and the whole table 
is tilted 1.) by the head. A small pillow is placed under the patient's 
occiput (Fig. 21). II an amesthetist is present, the ease is given into 
his charge. II only semi-skilled assistance is at hand. I ask a nurse 
to sit at the head of the table and call out the pulse-rate loudly every 
two minutes. This ensures that the patient is being watched carefully. 
The surgeon now scrubs up. and prepares himself for the operation, 
whilst those in attendance sterilize the operating field. 

Is the area of operation aiuest hot ie ? This point is ascertained 
by pinching up the skin with a towel clip and watching the patient's 
face. If the face becomes screwed up with pain, it is useless to 
proceed without supplementing the aiuest hot ie. 

CoLLAl’Si: l"\I> K K SlMXAI, An.KSTHKTIC ( XkiK AI NK ) .- 

(loldcn Hairs for J ) rt \ rntiun - 

1. 'Fake the blood-pressure before commencing, and never give 
neoeaine to a patient with a blood-pressure under 105 mm. Mg. 

2. Always give an int ramuseular inject ion of La hat *s cardiac stimu- 
lant as soon as the neoeaine has been administered, to counteiact fall 
in blood-pressure, and keep a second dose by in east 1 of emergency. 

.‘k In feeble, frail, and under-weight patients do not give the 
contents of the whole ampoule. Less than two-thirds of the ampoule 
is likely to be incITeetive in even a trail old lady. Judgement must 
be exercised as to how much of the last third must be given. 

There are two 'danger periods* in spinal aniesthesia' The first 
is almost directly after the injection, and the second is fifteen to 
twenty minutes later. The danger lies in a fall of blood-pressure, 
and can be 1 show n by t he sphygmomanometer. If the signs of collapse 
are marked, tilt the table further by the head, for probably the blood 
is gravitating into the paralyses! arteriole's in the' an;esthetize*el are*a. 
This postural eonvet ion of blood-pressure is usually effective, anel 
should be* combined with a seeonel dose' e>f a pressor substane*e. prefer- 
ably a second elose of La hat's cardiac stimulant. 

I have* had two dramatic instanecs of the* e'ffect iveness e>f peistural 
treatment in collapse', and they both occurred wjhen 1 was using 
stovaine*. 

Collapse daring the Pirsl Danger Period. 

A female', aged f><>, had a strangulated femoral hernia of some forty- 
eight hours' duration. After the stovaine had been inject eel and the 
operation was about to eominenee. she* suddenly collapsed. The table was 
lowered by the* head. e*a ITeine and pituitary extraet were injected sub- 
cutaneously. and artificial respiration and precordial packs applied. At 
the* end of ten minute's the* pulse could not be felt. She was therefore 
returned to bed as quickly as possible, 'flu* foot e>f the beet was raised on 
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a bed table so that it was three feet, higher than the head. A funnel and 
tube were at hand, and the tube was placed in the rectum and about two 
pints of hot saline poured in. The patient almost immediately began to 
talk, and a quarter of an hour later had so much improved that again she 
w r as taken to the theatre and, whilst in a semi-Trendelenburg position, the 
operation was performed without any further amesthesia. The patient 
made an uneventful recovery. 

Collapse During the Second Danger Period. 

J. C., a weak old man of (»8, had a st rangulated left inguinal hernia of 
four days' duration. He had been vomiting for three days, and the vomitus 
was frankly fieeal. Amesthesia was induced with stovaine, (Mi e.e. being 
used. The sac was opened and an imprisoned coil of small intestine released. 
The hernia was found to be a hernia cn glissade , the posterior wall being 
composed of pelvic colon. It was treated in the way described in Chapter 
XIX. As the last stitches were* being placed, the patient collapsed. The 
table was tilted by the head and pituilrin injected. lie* was pulseless and 
moribund. The respirations were of ( heyne-Stokes character. lie was 
hurriedly placed upon the stretcher, the lower end of which was held up 
so as to maintain the posture. By this time he appeared to be dead, 
although on the way back to the ward he gave oik* gasping respiration. 
Returned to bed, the feet of the bedstead were placed on chairs. Rectal 
saline was poured in, and cardiac stimulants administered. Two hours 
later the pulse was good. He recovered. 

EV1PAN ANyESTHESTIA 

Kvipan sodium is a barbituric acid preparation which decom- 
poses rapidly in the body. The general amesthesia it induces is 
brief, and if administered correctly is almost free from danger. 
Evipan has a large field of usefulness in urgent surgerv. It is a verv 
good anaesthetic for short operations, such as opening abscesses and 
reducing dislocations. It is invaluable for use in the treatment of 
Ludwigs angina and any infective conditions about the mouth and 
neck requiring operative* intervention. 

Contra-indications.— 

Defective Liver Function. —Evipan is metabolized in the liver ; 
consequently gross hepatic disease, and particularly tin* presence of 
jaundice, is an absolute contra-indication. 

hidneij Disease .— II the kidneys are acting but feebly, such as 
might be the case in advanced retention of urine, this form of amesthesia 
is better avoided. 

Low Blood-pressure. As this drug still further lowers blood- 
pressure to some degree, it should lx* avoided in such eases. 

Antidote. — The best antidote to barbiturate overdose is intravenous 
injections of strychnine. (Monod.) 

Technique of Administration. — 

Evipan is supplied in powder form in ampoules, to which the 
distilled water supplied in another ampoule is added. By aspirating 
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minutes. Everything must be absolutely in readiness for the operation 
before the injection is eoninieneed. 

Evipan and P re medication . — No premedieation is necessary or 
desirable for short operations lasting, say. for ten minutes. \\ hen 
longer operations are contemplated —particularly in the ease ol 
abdominal operations Jarman and Abel recommend premedieation 
in the form of a Hoffman la Roche preparation containing onmopon. 
gr. H. and scopolamine, gr. , 1 0 . one hour Ik* fore the operation, for all 
patients between 1(> and 70. In a large experience they have found 
that the premedieation adds to the smoothness of evipan amesthesia 
and promotes muscular relaxation. On no account should nembutal, 
or other barbiturates, be ordered when evipan is used. 

INHALATION ANESTHESIA 

The relative merits of the various inhalation amest ladies will 
not be discussed here. They belong properly to the* domain of tin* 
amesthetist. Before leaving the subject we must discuss fully one 
of the most urgent of the surgical emergencies. 

IMPENDING DEATH UNDER GENERAL ANESTHESIA 

In older to deal with the situation as efficiently as possible it is 
necessary to have a preconceived plan upon which efforts to resuscitate 
the patient may be based. I have often reflected how profitable 
it would be to have organized drill to prepart' us for these eases. 
Desirable as this would he. with a staff constantly changing it is 
not always practicable. We can. and should, however, be provided 
with a cardiac emergency outfit (/ f 7g. 24). This is an oblong glass 
jar containing tin* following: (J) A bottle of adrenalin solution, 
which should be changed once a month to ensure potency ; (2) Souk* 

phials of alpha-lobelin (}■ gr.); (»‘3) A Record syringe and hypodermic 
needles ; (4) Cardiac puncture needles in. long. This jar is kept, 
scaled, and boars a label contents only to m: rsi;n in cask of 

EMEROENCY. 

Impending (h ath under anasthesia ranks, after sc\ ere arterial 
haanorrhage, as the most urgent of all emergencies. 

Management. — It is assumed that the* amesthot ist has pulled 
the tongue forward, and has cleared tin* airway. 

The Time Factor. It is probable that certain eases are abandoned 
as hopeless prematurely, owing to anxiety masking our estimation of 
time. Minutes under those circumstances hang (ire. and if the clock 
is not watched, it seems that the customary twenty minutes of 
endeavour have passed when perhaps not more than half of that time 
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has elapsed. In order to organize the theatre team to the best 
advantage, a student ora nurse should he detailed to cry each passing 
minute. 

Posture. -Got the head low by tilting the operating table, or by 
raising the* toot of t I k* bed. " It is obvious that tin* cortex can be 
kept from deatli for hours by the merest trickle of blood " (Leonard 
llill). 

Artificial Respiration. On receiving a request from the anes- 
thetist for artificial respiration, the usual ])raetiee is for the operator 
to exert rhythmical pressure on the lower thorax. Fseful as this 
method is. I do not believe it should be* carried on for more than 



I'i'l. 1*4. ( Imliiir c \‘ out fit . Thi-; should l»o U«*pt sridod in ivudinoss 

for iin ri i ifivoii'V in the oporat ino theatre'. A. Adrenalin solution: B. I’hiuK of 
alpha lohehn. ye.; C and D, Syrinee with h\ podennie and nardiae punet urn 

one or two minutes. If after this period respiration has not recom- 
menced. t ho held of operation should Ik* covered with a sterile towel 
clipped securely to the skin. One arm is grasped by the surgeon,, 
the other by an assistant, and Sylvester's method of artificial respir- 
ation is slowly, systematically, and symmetrically carried out. 
Alternatively andprobably more* effectively the direct method of 
artificial respiration may be employed. 

The Direct Method of Artificial Respiration. 'Flu* procedure is 
simplicity itself. Then* is no need to intubate tlu* larynx ; the 
mouthpiece of an ether inhaler is generally at hand, and when placed 
in position on the patient's face* makes an admirable funnel through 
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which the surgeon or the anaesthetist can blow into and inflate the 
patient's Jungs (Fig. 25). In the absence of * a face-piece, a funnel can 
be extemporized witli the closed hand. There is no resistance to 
overcome ; the air easily enters and inflates the lungs, and is expelled 
automatically, or rather gurgles out with the help of gentle pressure 
on chest or abdomen. The process is repeated ever 1 / four or jive seconds 
until normal rhythmical respirations are restored. 

Alpha-lobelia . — The contents of a capsule of alpha-lobclin are 
injected subcutaneously. Alpha-lobelin is an essential alkaloid of 
the head) lobelia, and is a specific stimulant of* the respiratory centre. 
It acts in three minutes, and will often restart respiration when other 
methods have failed. Directly the injection has been made, artificial 
respiration should continue. 



Fi‘j. 25. — The direct method of inflating the lungs. (. I ft>r Sir William Whcrlrr.) 

Stretching the Anal Sphincter . — This is only of use in light anaes- 
thesia, when there is a full, hounding pulse, but the patient, in spite 
of artificial respiration, 4 won't breathe '. It is founded upon experi- 
ence gained in rectal operations, when stretching the sphincter brings 
on deep crowing inspirations. It is a method with a limited, but 
distinct, field of usefulness. 

We will now deal with the occasional and very alarming case : 
artificial respiration has been in progress for upwards of five minutes; 
there is no improvement, in the situation, in fact the pulse is so poor 
that it is doubtful if it can be felt. 

Precordial Packs . — Whilst artificial respiration is still in progress 
the theatre sister is preparing a bowl of hot water at about 112 J F. 
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A towel is wruttij out and placed over the preeordiuni, and this is 
changed at fre*que*nt intervals during the Sylvester inspiratory move- 
ment. I have great faith in the efficacy of precordial packs. 

Is the Heart Heating ' -The ana-sthetist, with a finger upon the 
carotid, has a better opportunity of answering this question than those 
performing artificial respiration, who can only detect a pulse at the 
wrist when it is fairly full. If there is a doubt (after the anaesthetist 
has adjusted his stethoscope), artificial respiration is discontinued 
momentarily, and he listens for tin* heart-sounds. 

Injecting Adrenalin into the Heart. A hypodermic syringe is 
loaded with 10 min. of the solution by the ward sister in charge 
of the ease. The syringe* is fitted to the if] -in. (aspirating) needle*. 
The injection should be maele* within live minutes e>f ase*ertaining that 
the* he*art has stopped be*ating. The* nee*dle is thrust inte> the* fourth 
in1e*rspae*e at the* upper rim e >f the* fifth rib, e*lose* te> the* sternal border. 
The* ne*edle* should lie* dire*e*te*d backwarels and slightly medially 
(Bodon). The problem of the* e*xae*t time to make* the intraeardiae 
injection is a elilliemlt one*. “ I'mlcr five* minutes of being certain that 
the he*art has stopper! is the* be*st rule*. 1 have* had erne ease in 
which intraeardiae adrenalin start e*d the* heart be*atingand the* patient 
recov e*red. 

After the* injection, artilieiai re*sj)irat ion is re*sorted t o once 
more*, but the* surgeon should now be* edianging his gloves in prepara- 
tion for cardiac massage*. One* minute* after the injection the 
ana*sthet ist again liste*ns for he*art -sounds. A ne*gative fineling is 
the* inelieation for playing the* last e*arel. 

Cardiac Massage. The* mid-line* e*pigastrie incision is the sim])lest 
anel most rapiel approach. With flu* right hand in the* abdomen and 
the* left on the* e*ostal margin. ellie*ie*nt massage can be maintained 
(Fig. 20). The* alternative* method of grasping the* perie*ardium and 
intermitte*nt ly squeezing the* ventriedcs should be reserved for those 
e*ase*s with a rigid costal wall ; when the* first method is be*ing 
praetise*d in e*lele*rlv subjects. the lu*art see*ms te) slip enit of re*aeh. 
In order to gain access to the pericardium, all that is nee*essarv is to 
make* an incision on te> the* e*ostal cartilages from the abdominal 
as|)e*e*t. The* insertion e>f the* diaphragm is fre*e*d ener the length 
of the* incision, anel the* right hand is passed inte) the* thorax and 
grasps the* heart within its periearelium. If‘ the operation has com- 
me*ne*e‘d anel is an upper abdominal erne*, imt e>nly can e*areliae massage 
be* e*arried out with ease*, but the* lingers e>n the le*ft eupeda e)f the 
diaphragm. < le t e*e*t ing t lie* slightest e*ardiae 1 1 1 it t e*r. enable the e>perator 
to answer at e »ne*c* the all-important epie*stiem. Is the heart beating? " 

1 have performed e*areliae massage in me>rc than a elevzen eases. In six 
eases the he*art re*starte*el, but the ultimate results were disappointing 



28 


EM E RUE NT Y SERE E R Y 


for death occurred within six hours. One case was successful, and 
another lived fifty hours. In both of these an intracardiac injection 
of adrenalin was tried first without success. 



/•’/</. 2(1. .Method of performing cardiac imis^aL"*. (.1 Jt< r K 

The following are notes of a successful ease : - 

Male, aged .‘J. Acute intestinal obstruction. due to adhesions around 
an inflamed appendix As the operation (appendieeetomy and freeing coils 
of adherent gut) was being concluded, the patient stopped breathing. Arti- 
ficial respiration ttiree minutes, no improvement. Intraeardiac injection 
of adrenalin, no improvement. The child appeared quite lifeless. Cardiac 
massage for over a minute. Heart gradually started to beat, at first inter- 
mittently. Condition improved. Abdomen closed rapidly, and the patient 
returned to bed. Recovery. Discharged to convalescent home at the end 
of t he fourth week. 

Summary. — The patients who stop breathing and give rise to 
anxiety whilst under a general amesthetie may Ik* divided into two 
main classes, those exhibiting respectively (1) blue asphyxia (primarily 
respiratory), and (2) white asphyxia (primarily cardiac). 

In blue asphyxia there is seldom any need for serious concern. 
The amesthetist having chared the airway, got the tongue forward, 
and administered oxygen, artificial respiration and an injection of 
alpha-lobelin usually bring about a restitution. In stubborn eases 
stretching of the anal sphincter is a useful adjunct. 

White asphyxia calls for a calm, organized mass effort on the 
part of the whole theatre staff. As far as possible each should 
have a duty. Artificial respiration, p record ial hot packs, intraeardiac 
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injection of adrenalin. and cardiac massage is the order in which we 
play our hand ; hut, above all, we should keep on trying until at least 
twenty lull minutes have been cried by the timekeeper. 
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CHAPTER IV 

ARMAMENTARIUM 

“ SurPKKss every .manoeuvre and (‘very instrument which is not 
absolutely indispensable."' (l)oyen.) 

A lew suggestions only will be put forward on this subject, as the 
surgeon will use the instruments with which be has become familiar 
at his teaching school, and will gradually modify these to meet his 
particular requirements. An endeavour should always be made to 
use as few instruments as is compatible with elliciency. 

Spencer Wells Forceps.- Spencer Wells forceps, for the* sake of 
convenience, will be described as hainostats in the chapters which 




Fig. 27. -Patterns of S | »« 1 1 «*< *r Wells forceps used > * \ t he author. They u 
be referred to in the U*\t ms Ion*; and short iucniost at >. 


follow. The pattern of the 
forceps which I prefer has a 
gentle curve on the Hat and 
a tapering point. The rat- 
chet has four teeth. They 
arc* of two sizes (Fig. 27). 

Fig. 28. — Bracket table for 
the 1IS0 of Spencer Wells forceps 
alone. The short luemost ats a, re 
on t he near side. The t able rest s 
on t he pat ient’s le^s. 

These will later be referred 
to as the long and short 
lia* most ats. 

When operating it is 
well to avoid an accumula- 
tion of instruments on the 
towels about the wound ; a 
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disorderly mass of tangled instruments on the towels which cover the 
patient s thigh is too often seen. Great help in keeping a clear and 
orderly field is to have 1 a little bracket table which is lowered over 
the patient's legs when everything is in readiness for the operation 
(Fig. 28). This table is reserved entirely for Spencer Wells forceps. 
On the near side art 1 tin* short ha-mostats and on the far side the long 
haanostats. The surgeon picks them off the table himself. In general 
the operation will proceed in a more orderly fashion if bleeding points 
are ligatured as they occur. After each bleeding point lias been tied 
off the assistant should return the ha mostat to the special table, and 
should not leave them lying on the towels. 

Retractors. - 

London Hospital retractors (Fig. 29) will be seen in use in 
several of the illustrations in this work. These retractors are made 



in two sizes, large* and small. The large ones are unnecessary for 
urgent surgery. 

Sargent's depressor (Fig. 30) is to me an indispensable instrument. 



/’/[/. Sargent's dfjMfssor. 


The uses to which it may be* put are* legion. Many references will be 
made t e > it in the* text. 

Wound Hooks (Fig. 31). A pair of large* wenmel hooks (Liverpool 



J'ig. 3L Alulominnl wound liook« (Liverpool patterr.) 
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pattern) are very useful, and are referred to at some length in the 

section dealing with the mid-line 
upper abdominal incision. 

The mechanical retractor shown 
in Fig. 32 has been of great service 
to me. I have had one in constant 

/■'/</. dl!. A uni \ crsnl 1 1 n • < • ) i : i j i i f * n 
retractor (author's pa t tern ). I'.ladc- 
ef various sizes are in lerelia ii!_ioa Me. 

(( ienito -l ’ rin.-i r\ M t ur . t'o.j 

’ ' list 1 for ten years without it needing 

..A repairs. It can be used as a rib 

spreader and is very effective in a 
lumbar kidney wound, in addition to 
its duties in the anterior abdominal 
wall. 

Dissecting Forceps. Jeans* pattern (FVg. 33) combines strength 
with delicacy. Of substantial proportions, the large holes help to 
make the instrument comparatively light to handle. 



/’’/(/. .‘ill. — .l(';lis' dissert ili!_r lnrcrje. 


Walton’s Model of Watson Cheyne’s Dissector (/7g. 3t). A 
handy instrum(*nt which can be ])ut to many uses. There is a dis- 
sector at one end and a probe at the other. The Muted bandit' may 

sSc 



7 V;/. :u. -W.i 


b(' passed under a large vein or tendinous structure (as, for example, 
the inner end of Poupart s ligament in Hey ( iroves s o])erat itm ) prior 


to its ligature or division 
as the ease may be. 

Denis Browne’s 
Gland - holding Forceps 

(/Vg. 35) are well worth 
a place in the surgeon's 
bag ; used A ery lightly 
without closing the 
racket, they can be 
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employed to deliver the eieeum. They are excellent lung-holding 
forceps, and can be adapted for other purposes, e.g., removing gall- 
stones from the gall-bladde r. 





5 


Needles (/wg. 3<>). Here again the surgeon will exercise individual 
preference. In this work the following needles are used : 

Straight cutting needles (/wg. 3<J. 1 ), gold-plated, for inserting skin 
sutures. 


v.. s. 3 
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Ligatures and Suture Materials. For nil buried sutures and liga- 
tures catgut is used. Nothing thicker than No. 0 or No. 1 catgut is 
employed. If greater strength is required, two stands of catgut are 
used together. 

For t hrough-and-t hrougli stitches stout silkworm gut is used. 
The skin is brought together with line interrupted silkworm gut. 

Only one type of knot is used throughout this work, and that is 
the reef knot. It is tied in a plain, straightforward manner, with 
two hands. 

Several special instruments for particular purposes will be described 
under the appropriate sections. 

Sterilization of the Patient’s Skin. — The iodine preparation of the 
skin has stood the test of time, and for urgent eases it is unsurpassed. 



CHAPTER V 

LAPAROTOMY 
EXPLORATORY LAPAROTOMY 


“ Anyone who opens the abdomen should be capable of dealing with 
any condition he may find there.” (Sherrcn.) 

A correct diagnosis is the handmaiden of a successful operation. 
If, on opening the abdomen, we lind what we expect, the opera- 
tion is more likely to proceed smoothly, and on the whole it is 
bound to be done better. It is not so very long ago that eminent, 
authorities suggested that the important point to be decided was 
that the case was one of ‘acute abdomen', and then to ‘explore'. 
With the accumulated experience of these explorations and the result- 
ing records of symptomatology and corresponding operative findings, 
the signs and symptoms of acute abdominal disease became better 
understood and classified. Improvement in this direction is still 
proceeding. Atypical cases still provide a number of instances where 
an exploratory operation is the only course. We should, however, 
always strive our utmost to arrive at a pre-operative diagnosis. In 
cases of doubt a fundamental principle is to try to decide whether 
the upper or lower abdomen has to be opened not always an easy 
matter. 

If the abdomen has been opened in an unsuitable place, there arc 1 
two possible course's to pursue: (I) To prolong the 1 incision into the 1 
region of the lesion ; (2) To close 1 the 1 incision and rc*opcn the 1 abdomen 
elsewhcTC. Early in my career I came to the 1 conclusion that usually 
two small incisions are 1 better than one large* one 1 , for the following 
reasons : (a) A large 1 incision is diilicult to sew up unless the ana*s- 
thesia is perfect and there is no intestinal distension ; (b) With 
an extended incision infection is liable to be* distributed, cspeeially 
from the lower to the 1 upper abdomen; (e 1 ) Immediate complications 
attending an incision which heroine's inlected are 1 proportionate largely 
to its size. 

Throughout the 1 sue*eee*e!ing chapters reference will be made 1 to 
particular incisions. It will be 1 convenient here* to describe a standard 
method of opening and closing the upper and the 1 lower abdomen. 

The Upper Abdomen: The Mid-Line Incision. The* mid-line in- 
cision in the upper abdomen appears to be the best incision for emer- 
gency work ( Pip. 40). Hy using this incision the abdomen is opened 
readily, and, what is more important, it is closed easily. The path 
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traversed by the incision is practically avascular. Furthermore, the 
incision can be enlarged quickly. The incidence of post-operative 
hernia, is not. greater than that following most incisions. 

Midway between the ensiform and the umbilicus, exactly in the 
middle* line*, an incision about three inches long is made — it need not 
be longer, for it can lx* enlarged upwards or downwards as circum- 
stance's demand. Towels are* clipped to the skin e*elges in sue*h a 
manner as to hide* the* e*lip beneath the* te>we*I. It is advantageous in 
the* long run not to clip the* te>we*ls at the e*xtre*mit ies e>f the* weamd 
until it is ascertained that the* le ngth e>f the incision is aelequate. The 



/•'/(/. 10. —A yndiron incision was used to explore the ubdomeu in this case. 

On opening the peritoneum hlood poured out. The incision was therefore closed 
and a mid line upper abdominal one substituted, through which the spleen, which 
had ruptured spontaneously, was removed. 

incision is ele*e*pened anil the aponeurosis cut through. The aponeur- 
osis is composed of white* fibrous tissue*, and practically no bleeeling 
occurs. The* peritoneum is opened. 

('losing the Incision. Wound hooks are placed in the extremities 
of the* incision (Fig. 11). Tliese are 1 i ft e*el by the assistant, who will 
linel it convenient to stand on a stool, for traction has to be maintained 
until the* inedsion is e*lose*el. These hooks dispense with the necessity 
of plae*ing fore*e])s on the* edges of the* peritoneum. Silkworm-gut 
sutures are* passed at intervals of about thre*e*-epiarters of an inch on a 
large cutting ne*eeUc. f rhe*se* sutures traverse all layers anel, having been 
passe*el, tlu*ir fre*e* e*nels are elipped inelcpcndcntly in hainostats. The 
aponeurosis is approximated by a. eontinuous e*a t gut suture, a moderate- 
sizeel curveel e*utting needle being use*d for the purpose* (Fig. 42). 
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After this layer has been closed the through-and-through sutures are 
tied firmly. hut not too tightly (Fig. 13). Not until this stage has 
hern completed are the hooks removed , nor is the upward tension on them 
slackened, for without their aid there is a danger of a loop of intestine 
being ensnared under a deep suture. Once the last deep suture has 
been tied the hooks are removed. The skin edges are then brought 
together by line interrupted sutures between the dee]) stitches. The 
t hrough-and-t hrough sutures should be left in thirteen or fourteen 
days. I have opened and closed the upper abdomen in this manner 
hundreds of times, and can recommend it unhesitatingly. 



/“/»/. -j:». i 1 1 > < i 1 1 L r tlx* m i i < 1 I i i h * upper al.a.miiMiil incision. The last tluouch- 
aml through Finnic is hem<^ tinl. The hook- arc then removed, and a tew skin 
si l ,|MH fir 11 1 >let e the closure. 


The Lower Abdomen: The Paramedian Incision. The mid-line 
incision, so cllieient in the upper abdomen, cannot be recommended 
in t h<* lower. A strictly median incision below the umbilicus is very 
prone to give rise 1 to a post-operative hernia, which is associated with 
the largest incidence of strangulation; therefore the right paramedian 
incision is used. 

An incision about live inches long and one inch from the middle 
line is made. Weeding points are secured. Towels are clipped to 
the skin edges. The rectus sheath is incised within the limits of 
the incision. ILemostats secure the medial cut edge of the sheath. 
The muscle is dissected out of its bed and retracted laterally 
Fig. 11). The peritoneum is opened. 
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Closing the Incision. — Long- hanmstats grasp the cut edge of the 
peritoneum. There should he forceps on each extremity and two 
on each side. The forceps on the extreme upper end should lake 
a large bite of tissue so that the assistant can exert some upward 
traction in this direction. When elilliculty is experienced in approxi- 
mating the peritoneum in spite of this traction, Sargent's depressor 
(see Fig. .‘30) is useful in keeping back unruly coils. W hen great elifli- 
cultv is encountered in this respect an abdominal pad is introduced 
and Sargent's depressor applied over this. Commence by sewing up 



Fhj. 4 I. — The ri^rlit lower paraniodian incision. 


the inferior end of the incision. If the peritoneum is holding well, an 
over-and over stitch is used. If the stitches tend to cut out. a large 
bite is taken on the under surface of the peritoneum parallel to its cut 
surface' (Fig. 45). The lower part of the* incision is usually the most 
difficult, to close. As soon as we have got above the semilunar fold 
of Douglas the peritoneal layer will nearly always hold its stitches. 
Having closed the peritoneum, two stout tension suture's are* passed 
through the skin anel anterior rectus sheath. The\se st it e-lies are* ne>t 
tieel until the last skin stit e*h has be*en inserte*el. The anterior rertus 
sheath is now eloseel. My pre*ferene*e* is fe»r intemi})teel catgut suture's 
for this layer; I fee*! that there is some advantage in eae*h stiteh be*ing 
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independent. The skin is sewn up. and finally the tension sutures 
alluded to arc* tied, not too tightly. 

A Method of Opening the Peritoneum Applicable to all Incisions. — 

Wounding an underlying structure* whilst opening the peritoneum is 
an error not infrequently committed by the beginner. The following 
method guards against this possible* danger. The peritoneum) having 
he*e*n displave*d. it is picked up in dissecting forerps and e*le*vated. 
With a little* shake* imparted to the* instrument any structure lying 
hard up against the* under surfae-e* of t tie* peritoneum is likely to lie 



<>t’ the jx'rit oiH'um in casts <>1’ dilViculty. 
under surlm-i* parallel to the cut edne 

elise*ngage*d. A ha*me>stat is applied t e > the* ])inehed-up Tolel. The 
elisse*eting foivcps are* then momentarily remeived anel tlie* fold is 
shake*n again by the haunostat. The eiisse*e*ting forceps once* more 
j)ie*k up the elevated peritoneum at a e*e>nvenient peunt near the 
hamostat, which is handed to an assistant. Holding a scalpel nearly 
horizontally, the peritoneum is ine*ise*el (Fig. 4 ( 1 ). 

A Method of Enlarging an Opening into the Peritoneum . — The 
peritoneum is enlarged in an upward direction with scissors. This 
is done first. It is thc*n enlarged downwards in the* following 
manner. The first and second fingers are directed downwards beneath 



42 


EMERGENCY SURGERY 


the peritoneum, whieh is severed deliberately with the scalpel 
(Fig. 47). 

The Gridiron Incision. — 

Indications. — (1) It is the best incision tor the removal of the 
acutely inflamed appendix : (2) It is occasionally of value as an 

avenue of approach in an acute abdominal catastrophe of uncertain 
origin. If unsuitable, the incision is closed readily. (See Fig. 40.) 

It is far from our intention that we should be cramped for 
room. The reverse is the ease: but in the lirst instance the incision 
should be small. It. can always be enlarged if necessary. Enlarge- 
ment should bo undertaken at the verv lirst sign of dillieultv. foi 



4»> - j\ method of opening the prritonrum tt ] >pl i< ‘it I >l«* 1<> a 
tlmt tin- scalpel is held ] iriict ica lly flat. 

the opening must be of sullicient dimensions for the appendix to 
be removed without dragging and pulling. 

The incision is made at right angles to a line joining tin* anterior 
superior spine to the umbilicus, rather nearer the former than the 
latter. The classical site for tin* incision may be subjected to a 
certain degree of variation with advantage. Thus, if on palpating 
the right iliac fossa under the ana-sthetie (a stop which should never 
be omitted when this incision is contemplated) the appendix, or 
omentum whieh surrounds it, can be felt, the incision is made over 
the centre of the lump. Again, if the appendix is judged to be 
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rctrocjccnl, the incision is made a little higher and a little nearer the 
Hank ; and so on. 

The skin having been incised and bleeding points ligatured, 
towels are clipped to the wound edges. The external oblique apo- 
neurosis and muscle, if any lies within the limits of the incision, arc 
incised in the direction of their fibres. A long haanostat picks up 
the medial cut edge, and a curved retractor is placed under the 
lateral margin. The assistant 
holds the haanostat in his 
left hand and the retractor 
in his right. The internal 
oblique is now divided in t In- 
direct ion of its fibres : t he 
scalpel is held wit h its blade 
t owa rds t he middle line and 
the superficial part of the 
muscle in the outer part of 
the wound is divided. The 
remainder of the muscle is 
split wit h the handle of t he 
scalpel working in conjunc- 
tion with the left forefinger. 

( )nc burrows in this manner 
through the t ransversalis 
also. As soon as the peri- 
toneum is reached, the scal- 
pel is laid aside and t he split 
is made more complete by 
stretching the wound with 
tin* forefingers after the re- 
tractors have been removed. 

A pair of curved retractors 
are placed under the split 
t ransversalis w hilst the peri- 
toneum is picked ii]). The 
peritoneum is incised in 
the manner described already {see Fig. 4<>). Once the peritoneum has 
been nicked the opening is enlarged by st retelling it with the handle 
of the scalpel and the forefinger. This method gives a circular hole 
which can be encircled with a purse-string suture when the time comes 
for the incision to be closed. Finally, a good tip is to pass the curved 
retractor under the peritoneum on tlu* medial side and give the handle 
to the assistant to hold directly upwards (see Fig. 73). Thus the abdo- 
minal wall is lifted up whilst the- surgeon peers into the wound and 
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locates the caecum. and incidentally notes anything else he sees, 
notably the amount and character of the peritonea] exudate. 

Closing the Gridiron Incision.— The edges of the peritoneum are 
picked up in hamostats and a purse-string suture is inserted and tied, 
thereby (‘losing the peritoneum with a minimum amount of catgut. 
The edges of the split internal oblique 1 are approximates! by a single* 
stitch applied in the* form of an X. Two interrupt cel stitches bring 
together the external oblique aponeurosis, and there remains only the 
skin to be stitche*d up. A gle>ve drain under the skin is advisable in 
all except very early cases of acute* appcmlicitis where 1 the* elisease 
is confined to the mucosa. 


ExLAiuijxe; tuk (Jhidiiiox 
Incision. - If one* is simply 
hampered for space* in which to 
deliver the* eieeum, the* skin and 
external oblique are divided still 
further, after which the* inte*rnal 
obliepie can be* split more com- 
ple*tcly and a limited degree of 
space is added to the* incision. 

What is more* important is 
to have at erne's command a 
method of extending the* incision 
in order to trace an anomalous 
appendix upwards or down- 
wards. More* often it is in the 
upward direction that we* have 
to follow the organ. 

A Method of Gaining more 
Room in an Upward Direction. - 
The skin and e*xte*rnal obliepie* 
incision may be extended in 
an upward direction. This is not always necessary, and if it is judged 
that only a moderate amount of extra room will be required this step 
is deferred. 

The medial cut eelge of the external obliepie is picked up in a 
hjemostat and retracted. A little blunt dissection between the 
external and internal obliques renders the insertion of the infernal 
oblique into the rectus sheath demonstrable. This junction must be 
seen clearly. The narrow end of a Sargent's depressor, concave 
surface uppermost, is slipped under the peritoneum, and after peering 
along its surface in order to make quite certain that no structure* inter- 
venes, the internal oblique is severed from the re*etus sheath and the 
underlying peritoneum likewise divided (Fig. 4S). Usually a vessel 



FifJ. 48. Enlargement of 1 lie gridiron 
incision. The internal oblique is detached 
from its insertion into the rectus sheath. A 
Sargent’s depressor is used to protect under- 
lying structures. 
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requires attention on the medial aspect ; this is whipped over with a 
needle carrying a ligature. When using tin's method it is surprising 
what a gain in space attends a prolongation of even one inch. 

Closing thr Extension. -A purse-string, so useful for closing the 
peritoneum in the case of an ordinary gridiron incision, cannot be 
recommended when that incision has boon extended. The peritoneum 
should be closed after the manner which is usual in a laparotomv in- 
cision. The apex of the —l-shaped incision is picked up in a Jnemostat, 
and this corner is sewn on to the rectus sheath opposite the split 
internal oblique. Interrupted sutures complete the repair, which 
when finished forms a neat _1 ( Fig. 40). The rest of the incision 
is closed in the usual manner. 



/’/;/. 41* Tin* repair «»1 the i 
silt umiLT eianpleted the 


i iiiri-Mon When t lie 
ibles a revers(>(i L. 


Extension in a J)o:cti:card Direction.- It more room is required 
in the downward direction, exactly the same 1 principle is adopted 
with that part- of the internal oblique which lies below the split in its 
fibres. 

I have carried out the —l-shaped extension of the gridiron incision 
in over 250 east's. The incidence of post -operative hernia is almost 
negligible, and has only occurred in those eases in which prolonged 
suppuration has ensued. In two of these a secondary operation for 
the repair of the hernia had to be undertaken, and the reconstitution 
of the abdominal wall proved to be simple. 

Battle’s Incision. 

Indications.- (1) Pelvic appendicitis, particularly in women where 
disease of the adnexa cannot be excluded ; (2) A similar incision to 
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Battle’s incision, only on the left side, is used when perforated diver- 
ticulum of the colon is suspected. 

An incision about three inches long is made a little to the lateral 
side of the middle of the right rectus muscle. After towels have been 
clipped to the wound edges the incision is deepened, and the rectus 
sheath is opened in the length of the incision. ILcmostats arc placed 
on the lateral cut edge of the sheath and tin* muscle* is mobilized 
medially. Any bleeding points in the muscle an* whipped over with 
a ligature on a round-bodied needle. The assistant then draws the 
belly of the muscle to the left. This necessary retraction is performed 
preferably with the crooked index linger (EVg. 50), for metal retractors 



Fitj. f><). — -Hilt tie’s incision. The rrrt n» 
mid the nuncio is refracted medially by 
Met. ill retractors are liable to injure the de 

tend to wound the deep epigastric vein and cause troublesome bleed- 
ing. The deep epigastric vessels are rather a bugbear, and certainly 
constitute a main disadvantage of this incision ; if, however, the 
linger is used as a retractor they usually escape injury. The peritoneum 
is opened rather nearer the inferior end of tin* incision, the better 
to avoid two small nerves in the vessel which pass into the deep 
surface of the muscle. An endeavour to preserve these nerves should 
be made : but they must often lx* divided or break when the intra- 
abdominal manipulations prove troublesome. I have been unable to 
satisfy myself that any harm results from the solution of their 
continuity. 
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Repair of the Incision. This is carried out in precisely the same 
manner as the lower paramedian incision -to wit, the peritoneum 
is sewn up, t hrough-mid-t h rough sutures are placed through the skin 
and under the rectus sheath (usually one sulliees), the rectus sheath 
is drawn together with interrupted catgut sutures, after which the 
skin is sewn up. 


BURST ABDOMEN 

As can he seen in the '/'able of 1(> consecutive eases, the abdomen 
hursts open at varying times between the fifth and the sixteenth dav 
after operation. This accident is liable to occur particularly when 
the patient has a violent cough. Other factors are straining under 
the anaesthetic during, or soon after, suture of the abdominal wall; 
digestion of catgut sutures by ferments, as in acute pancreatitis; or 
failure of the tissues to heal, as an accompaniment of general debilitv. 


( \i. ' » e f e. \ 1 1 
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Prom the clinical standpoint, burst abdomens are of two varieties. 
The surgeon may be summoned hastily because the wound has given 
way and coils of intestine arc prolapsed on to the abdominal wall 
(/ f 7g. f> 1 ). This is the common variety. Less frequently the wound 
breaks open more quietly, revealing a mass of reddish tissue beneath. 
One hopes that this mass is the rectus muscle, but it nearly always 
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turns out to lx* a coil of small intestine covered with granulation 
tissue. In other words, the abdominal wall has given way a few days 
before, and the prolapsed coil has only been covered by skin. Thus 
it comes about that if there is uncertainty as to tin* nature of the 
reddish tissue it is safer to ascertain this point in the operating 
theatre. 

The immediate treatment is to cover the wound and the prolapsed 
contents with hot moist gauze. The patient is told not to cough if 
this can possibly be avoided. Rain and shock are singularly absent, 

but in order to quieten the patient and 
a to aid relaxation under the nna\sthctic. 

morphia, gr. ], is administered at once. 
/jflU- and arrangements for operation are made 

forthwith. 

MM Shipley reports that local amesthesia 

JfmBL- Sk infiltrated for about three inches around 

the wound is satisfactory. 1 have not 

m m possibilities in debilitated subjects art* 

M obvious. The skin of the abdoni(*n is 

m washed with alcohol and c*t hc*r. and then 

B Ml painted with iodine. Towels art* placet! 

m r MM around tht* wound, and the prolapsed 

returned to the abdomen. Omentum 
may be trt*atetl tht* 

^MMMM^ excised. An abdominal pad is then 


retu rnetl to the abdomen. Omentum 
may be trt*atetl tht* 
excised. An abdominal pad is then 
Mr ,} tueketl into tht* wound in such a way 

as to keep the intestinal contents hack. 

7 "llfilrT Shipley.) Tht* wtiuiitl ctlgcs are washetl over with 

alcohol. 

It is quite useless to attempt to sew up the abdominal wall in 
layers. The edges of tht* peritoneum art* difficult to define, (edema- 
tous. and will probably cut through when an attempt is made to 
approximate them. Tht* following method will bo found to be 
satisfactory in nearly all eases. 

A Sargent's depressor is a useful instrument to have at hand 
(see Fig. 30, p. 31). and blunt hooks at the extremity of the wound 
are of great service (.see Fig. 41, p. 38). A number of through-and- 
through sutures of heavy silk are passed through all the layers, 
including the peritoneum (Fig. 52). These sutures are introduced 
about three-quarters of an inch from the wound edges. They are 
not tied at this stage. A continuous catgut suture is then used 
to bring together the more superficial layers of the abdominal wall. 
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Occasionally, even when this stitch is passed deeply, it cuts out, 
owing to (edema and necrosis of the tissues. In such eases the 
skin should be rellected up for a short distance on either side, 
being careful not to cut the t hrough-and-through sutures. If the 
needle is inserted parallel to the wound edge a grip of healthy tissue 
will be obtained (Fig- 58). When about half the abdominal wall 
is approximated, the abdominal pad is removed from the interior, 
care being taken that the t hrough-and-through sutures are lying 
tightly beneath the incision; it is essential to hi* certain that a coil 
of intestine has not been entrapped beneath one of them. After 
the continuous catgut stitch has been completed the silk sutures arc* 
tied, not too tightly, and a few skin sutures complete 1 the operation. 

As soon as convenient after the 1 operation t la* patient is fitted 
with a pail* of ‘corsets’ (a tc Fig . 55). Tin* stitches should lx* left in situ 
for fourteen days if possible*. It is mnarkable that comparatively 
few c*ascs of burst abdomen succumb to pe*ritonit is, e ven though the 
intestines literally have prolapsed into the* bed. 

The Prevention of Burst Abdomen. — (Yrtain conditions are 
known to predispose to burst abdomen. Amongst the* more* important 
are the following: (1) Violent or persistent cough; (-) Infection 
of the: laparotomy wound : (8) Intestinal obstruction with distension : 
(4) Escaping ferments, notably in acute* pancreatitis: (5) Hasty 
closure of the* wound; ((>) Ase*ite*s : (7) Extreme* debility of* the* 

patient tissues fail to heal. 

There are* many occasions where* the* accident. c*ould be* presented 
by supporting the* abdominal wall with some* form of eorse*t. 

Laparotomy corsets can be made e>f shce*t aelhe*sive* plaster. A 
neat method of making the* c*orsc*t is that devised bv R. E. K el I \ . 



/' t<j. 54. — Kelly’s method of fixing hooks to adhesive strapping. 
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A piece of strapping is folded longitudinally, not quite in the mid- 
line, its st icky side out. Nicks are made with scissors (Fig. 54, A) in 
the fold, just lar<»e enough to allow a dressmaker's hook, but not its 
flattened arch, to be pulled 
through. When enough 
hooks have been inserted a 
second piece of strapping is 
placed over the first, sticky 
side down (Fig. 5 1 . B). Tin* 

strapping is fixed to t In- 
ski I ) parallel with and about 
one and a half inches from 
the ed^es of the wound. 

The hooks an* then laced 
with a length of stout silk 
{Fig. 51. c). 

An exceedingly <jood 
form of laparotomy corset 
is one ready made for use 
it is usually required in 
a hurry. The Leukoplast 
corset (Fig. 55), made 
by Heiersdorf and Co., of 
Welwyn, answers admir- 
ably, and may well be at 1 id. lor sooner or later it is sure to be 
needed. 

DRAINAGE OF THE PERITONEAL CAVITY 

Material. 

1. Drainage Tabes. In every emergency operation these should 
be at hand. The k bank-roll ' method (Fig. 5(5) of storing a selec- 
tion of rubber drainage tubes is very convenient. The packet is 


\ 



Fit/. r><». The ‘ bank roll ’ method of storing drainage tubes. 
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sterilized by boiling, and when a drainage tube is required the roll 
is unrolled and placed before the surgeon, who selects a tube to his 
liking. Lateral holes are cut with scissors by the operator himself. 
These rubber tubes are the standard drainage material used. 

2. The Split Rubber Drain . — A rubber drainage tube of suitable 
dimensions is taken, and with scissors is slit completely down one 
side. Into the interior a wick of strip gauze is inserted. The split 

tube is less rigid than 

1 ■“ “ ? the unsplit tube, and 

is advised particularly 
when the path which 
lias to be traversed 
is somewhat tortuous. 
The wick is removed 
at the end of the 1 lirst 
twenty-four hours. Ry 
pulling out the wick' 
t he interior of t Ik* 1 ube 


0 


0 


/i<f. 57.- — A, Correct method of passing ii stitch throne' 
drainage lulu* ; B, Incorrect method when the sutun 
: tied the lumen of the tuhe will he almost obliterated. 


is cleared of blood-clot . 
I use this type of drain 
after cholecyst ectoim 
situations, particularly when 


as a routine, and occasionally in othei 
it is desired to drain blood. 

3. Corrugated Rubber is a valuable form of drainage material. 
It can be cut so as to contain 2, 3. or 4 corrugations. Corrugated 
rubber is employed when it is desired to drain the deeper layers of a 
wound. Several references to it will be made later in this work. 

4. Glove Drainage. —An old rubber glove is used. A strip about 
half an inch wide and two or three inches long is cut. This material 
is used for draining the subcutaneous space. 

Gauze as a drainage material appears to lx* fundamentally wrong. 
The gauze soaks up pus or blood, which then coagulates and hinders 
rather than enhances drainage. 

Technique of Inserting Drainage Tubes. — As far as possible avoid 
placing drainage tubes through the original wound. Endeavour to 


/'iff. 58. — lilre 

jK“ tube. The st i -hex puss through one 
f the rid pres (R) ai 1 thus cunnot interfere 
of IK* tube. Also lenloijje 
t the points of ] rforntion by 1 he Ign- 
is obviated. 



make a special stab incision to accommodate the tube only. All 
drainage tubes should be anchored to the skin by a stitch. This 
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stitch should ])ass through one side of the tube, and not through its 
eentre (Fig. 57); if a stitch traverses the middle of the tube, when 
the stiteh is tied the tube will be eompressed. (Greenwood’s drainage 
tube (Fill, 5S) is a great improvement on the simple cireular tube. 
The stiteh is passed through the ridge. 

Insert ion of a Suprapubic Drainage Tube. — Suprapubie drainage, 
the best method of draining the pelvis and general peritoneal cavity, 
is required most often alter the abdominal cavity has been opened 



/’/■'. ,Y.i. Sw| > j > ti * t ■ t« - 1 m .iry ^ 1 1 1 > jm j > 1 1 1 » i < • < I *> !l - Siij^pK-iiit-in ary 

Milking (lit- ini’Ni >u. Snpni] 11 1 1 n<- (Iniin.iL't-. 

t»t in^t ri mi; 1 lif t ulif . 


ady by another incision. When this is the ease suprapubic drain- 
may be carried out as follows. Through the original incision the 
hand is introduced in the case of a laparotomy wound, or 
lingers of the left hand in tin* ease of an appendix incision, and 
middle line above the pubis is sought from within. The median 
ne is recognized easily by touch as a shallow trough bid ween the 
recti. Hv running the linger up and down in this groove it is 
ertained that nothing intervenes between the peritoneum and the 
veil linger. Having selected the point above the symphysis pubis, 
index linger is passed to the left and the middle linger to the right 
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of the mid-line. Exerting upward pressure with these two lingers, cut 
down between them (Fig. afl). Tlie cut extends to the peritoneum. 
If the latter is opened, so much the better; if not , the index finger 
pushes uf) the peritoneum, when it is picked up in a luemostat and 
incised. The drainage tube, held in a pair of forceps, is guided by 
the index linger, and once within the peritoneum is grasped and 
conducted to the bottom of the pouch of Dougins (/7g. (10). After it 
has been ascertained that the tube is lying nicely, it is stitched to 
the skin. Often a further stitch is required to close the skin snugly 
about the tube. The excess of tubing is cut off: it is a mistake to cut 

it Hush with the skin ; it should 
project above the skin level about 
half an inch. Before the patient 
leaves the table it is an excellent 
practice to place a sterile safety- 
pin through the tube to prevent it 
being lost within a rare but em- 
barrassing complication (Fig. 01). 

.Alternative Method. Many 
experienced operators lind a 
thimble on the left index linger 
a very useful instrument. Per- 
sonally. I lind that tin* thimbh 
robs one of the* sense of touch, 
and it is possible to wound a coil 
of small intestine whilst cutting 
down upon the encased lingcr-tip. 

Inserting a Drain into 
lint her ford Mori son's I* on eh. - 
Kulherford Morison s right kid- 
ney pouch will hold a pint of llnid 
without overflowing into the general peritoneal cavity or into the lesser 
sac. Usually drainage of this pouch is required when the abdomen lias 
been opened already. A stab wound is made in the Hank below the 
tip of the 1 lth rib (Fig. (>2), coils of intestine being guarded carefully 
during the whok 1 manoeuvre. A long luemostat. is driven through the 
stab, and its point made to emerge in the laparotomy wound. The 
jaws of the forceps having been opened widely, the end of a drainage* 
tube is insinuated between them in such a way as to grasp the* whede 
thickness of the tube. By pulling on the forceps the cnel of t tic* tube is 
pulled through the abdominal wall. It is important, to sec that the* 
assistant docs not insert the end of the tube containing the* siele* hole 
into the awaiting jaws of the forceps ; this cnel is required in the 
peritoneum (Fig. (Ml). 



Fi(f. G I Kadioyrn.ph showing a din 
{»£(* tubr \vl 

cavity. The 

in t lie reef in *r 1 ljnmuli 

t lie snprajMil >n. A sa IWy-pin 1 hrouydi 

a Niipranubi 
a evident . 
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Indications for Draining the Peritoneal Cavity. The past fifteen 
years have seen a great change in the matter o! drainage. Nowadays 
tubes are not inserted in order to be on the sale side: indeed, the 
old maxim, ‘When in doubt, drain', has been revised, and ‘When in 
doubt , don't drain' is the watchword, tolerance in the matter of 
drainage lias done much to enhance convalescence. Krea/ listuhe arc 
Jess common. Secondary hicmorrhage from pressure necrosis of the 
external iliac artery ( dm * largely to the obsolete practice of passing a 
tube via an appendix incision into the pelvis) is an almost unheard- 
of tragedy. Post-operative hernia is Jess common. Above all , t /it* 
danger of post-operative intestinal obstruction is minimized. Omitting 
unnecessary drainage, lessening the* time drainage 1 tubes arc left />.' 
,sv7a. and using special stab incisions for accommodating the tubes, 
have all played a part in improving results. 

The peritoneum is able to deal with a large* amount of infec- 
tion. The great indications for drainage are : (1) The presence of free 
purulent material in the peritoneal sac in considerable quantities ; 
(2) An oozing surface whore perfect haunostasis is impossible ; (.*3) The 
presence of an abscess where the peritoneal coat is damaged (this 
does not imply that an appendix abscess necessarily needs immediate 
operation). 

How Long should the Drainage Tube be left in ? It is impossible 
to drain the whole peritoneum for more than about twenty-four hours. 
Both animal experiments and necropsies following drainage of the 
peritoneum show that a drainage tube is isolated by plastic adhesions 
within forty-eight hours. After this time the drainage tube, having 
been shut off from the general peritoneal cavity, continues to drain 
the sinus it has produced for itself, and to drain this only. A tube 
designed to drain the whole peritoneal sae should therefore be removed 
at the end of forty-eight hours. In the case of a localized abscess the 
tube may remain for a longer time (several days). It should, however, 
be* shortened daily. 

A cynic has remarked, ** Books arc* no good, for what book tells 
you when to put in a drainage* tube?" Whilst recognizing that, the*re 
is an ele*ment of truth in the remark, an earnest e*neh*avour will be 
made to indicate, in the appropriate* sections (e.g., appendicitis), 
when and how to drain. 

At this point it is eonveaiicnt to consider Fowler's position, which 
is of the highest importance in the* matter of drainage of the peritemcal 
cavity, whether elrainage* tubes have be*en used or not. 

Fowler’s Position. George Ryerson Fowler was born in New 
York in 1848, anel became Professor of Surgery at the New York 
Polyclinic Medical School. With the help e>f his son Bussell he 
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evolved what is known universally as Fowler's position. Fowler the 
elder died of acute appendicitis on Feb. 0 , 1900. His name must ever 
be linked inseparably with the greatest advance in the treatment of 




Fi>j. (in ITi^li How ler's position, showing tlu* Hoskins hed-eiev at or and 
the Hun on * donkey 1 in uso. 


58 


EMERGENCY SURGERY 


acute abdominal conditions. Tilting the patient in such a way as 
to favour internal drainage of t lie (infected) peritoneal fluid into the 
pelvis — which is what Fowler's position accomplishes - marks the 
greatest advance in the practice of acute 1 abdominal surgery since 1 
Lister's day. 

Thc*re* are many ways of interpreting Fowler's position, it is 
essential to see that it is maintained effectively. AW are accustomed 
to order two varieties of the position : (1) High Fowlev's pe>si1iem: 

in eases of peritonitis, appendix abscess, after elevations for perforated 
hollenv viseus, and se> on. (2) Low Fowler's position : after appen- 
dieectomy when the appendix is tonnel to be* unperfbrateel. after 
operations tor intestinal obstrue*tion, ruptuml ee*to]>ie ge*statie>n. 
twisted ovarian cyst, ete*. 

1. High Folder's Position . — The heael of the bed is raised eighteen 
inches on wooden ble>eks. The ] )ille>ws anel bolster arc arranged as 
shown in Fig. GL AVliat is more convenie*nt anel quite* as cHioient, 
as the wooelen blocks is a lifting supplied by Hoskins & Sevve'll of 
Birmingham (Fig. G5). This beel-lifter can be* attached te> any 1 >e*e 1 - 
stead. It permits the* be*d being whe*e*leel about without any alteration 
of the* patent's position. 



Fit]. <)<). — Low Fowler's position. 

2. Low Fowler's Position . — The patient is propped up with a 
support beneath the knees, as shown in Fig. GG. 

In both the high and low positions, instead of using a bolster 
the knees may be supported and maintained in flexion by the Burton 
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‘donkey’ (Fig, 07). The Knrton ‘donkey’ has many advantages. 
Fowler's position is maintained strictly, the 
patients find it more comfortable and cooler 
in hot weather than a pillow, it is adjusted / 

easily by one person, and it is more econo- 
mical in the matter of linen. 

When a drainage tube has been brought 
out in the Hank, or peritonitis is localized to ^ 
the right iliac fossa, in addition to Fowler's / 
position a pillow is placed under tin* left loin, 

in order to tilt the patient somewhat on to his right side. By this 
means the aid of gravity in localizing infection is invoked still further. 


m*;i i;s 

Burst Abdomen. 

Siiirer.Y. A. M.. Trans. Amr. Sum. Assor.. 11)2.7, xliii. .‘ISO. 
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Peritoneal Drainage. 
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PERITONITIS 

lx this chapter we will deal with principles in the treatment of general 
peritonitis and peritonitis of obscure origin, rather than that when; 
the focus of origin is known. One must strive to arrive at a diagnosis, 
or at any rate a reasoned pre-operative hypothesis, of the source ot 
the peritonitis. I nless a primary focus can be found and dealt with 
the outlook is very grave. A correct pre-operative diagnosis and a 
good amcsthctic are more than half the battle. 

GRAVE GENERAL PERITONITIS 

When the pulse is feeble and in the neighbourhood of 1 M) and 
the abdomen drumlike, or other combination of signs make it undeni- 
able that peritonitis is frankly general, the interests of the patient are 
served best bv adopting a conservative attitude for two or three hours, 
or even longer, during which time no effort is spared to get him into 
the best possible condition. The* bulwarks of conservative treatment 
are as follows : 

1. Fowler's position if the pulse is not too feeble. 

*J. Yenoelysis. 

.*$. Concentrated anti -gas -gangrene serum. 10 e.e. intramuscularly. 

Camphor-in-oil. min. 10. two-hourly. Three doses. Repeat 
if necessary. (Or other cardiac stimulant.) 

a. An hourly or half-hourly pulse reading. 

0. Aspirate the stomach contents if vomiting is in evidence. 

In all but the moribund some improvement, takes place in tin* 
general condition. If it does, tin* opportunity is taken of making a 
clinical examination once again with a view to determining tin* 
primary focus, if such was in doubt, and designing an operation to 
meet the 1 needs of the* particular ease*. 

Blind Suprapubic Peritoneal Drainage. When contemplating 
blind suprapubic drainage for a de*spcratc ease of general peritonitis, 
the reader is exhorte*el to re*fe*r to pp. !>‘J. !).*! before* deciding to carry 
out the* measure, particularly if the* primary focus is probably a 
perforated appendix. In e*ases of elirc ne*ce*ssity suprapubic drainage 1 
can be* carried out in beel ; by the time* the patient's condition is so 
grave* as to make this the method of choice* there* is but little* hope*. 

Local amesthesia should be employed. 



PERITONITIS 


Gl 


First pass a catheter -the only method of ensuring an empty 
bladder. Make a short incision immediately above the symphysis 
pubis, and having opened the peritoneum, pass in a linger towards the 
rectovesical pouch. Along this track push a drainage* tube mounted 
on a long hicmostat . 

In performing this operation with the* patient in bed I have 
found it convenient, to break through the peritoneum with the fore- 
finger. Advantages of this crude method are that a much smaller 
incision can be used and the operation completed in a moment. Also 
complications, such as prolapse of a loop of intestine (for which we are 
not prepared adequately when operating in these circumstances), are 
avoided. Admittedly an unscientific method, it is to be recommended 
only under the most extenuating circumstances. 

Simple suprapubic peritonea! drainage is indicated occasionally, 
but loss urgently, in pelvic abscess. The same precautions of ensuring 
that the bladder is empty must be observed. 

General Peritonitis ; Condition of the Patient Fair. 

. t nnsthesiu. To carry out int ra peritoneal manipulations deftly 
and expeditiously is all-important in the operative treatment of general 
peritonitis; a poor general an.esthetie makes this impossible. In 
general peritonitis, if the patient is rigid and straining under the 
amest bet ie. his chances of survival are nearly halved. On this account 
I think t lie advantages of a spinal ana st hot ie. using a smaller dost* than 
usual and supplementing it with a little general anasthesia. outweigh 
its disud vantages. If the blood-pressure is low. open ether is advised. 
Fnless the amesthetist is particularly skilled, gas and oxygen adminis- 
tered to a patient with a distended abdomen adds to the ditlieulties 
of the surgeon's task, sometimes making it almost insuperable. 

Operative Technique when the Focus of Origin is Uncertain. 

Some recommend beginning by draining the peritoneal cavity supra- 
puhieallv. Snprnpuhic drainage* will lx* needed in any ease* ", 
they say ; “ furthermore, by observing the nature of tin* exudate the 
key to the situation will be found." My experience is opposed to 
this teaching. To open the abdomen deliberately through a really 
small suprapubic incision is distinctly difficult. Moreover, by observ- 
ing by sight and smell the lluid which wells up. I have failed, 
often miserable. to diagnose* the primary lesion. As to the utility 
of the incision for purposes of drainage*, one feels that the tube 
could be placed more* quickly and accurately had the* abdomen been 
opemeel elsewhere* and the suprapubic elrain passed thremgh a stab 
incision. 

In e-ases of ge*ne*ral pe*ritonitis where it is impossible* to eliagnose 
clinically the* primary foeais I think the* best proe*eelure* is as iblle>ws. 
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Open the abdomen by a gridiron incision and inspect the appendix. 
At any rate the appendix can be scrutinized by this route. If it is 
found to be perforated the search is finished ; if inflamed, but not 
perforated, remove it and pass it to someone in the theatre to slit up. 
If the appendix is more inflamed on the outside than the inside the organ 
is -innocent —search elsewhere. Ev way of a gridiron incision a supra- 
pubic drainage tube can be inserted accurately into the rectovesical 
pouch after a special stab wound has been made. 

Unless clinically there is some definite hint as to when 4 to open 
the abdomen, the foregoing method will be found to be a practical 
one. The gridiron incision is made quickly and can be closed easily 
if it should prove to be unsuitable. The only exception is in the ease 
of a female, where the adnexa as the primary source of the trouble 
must be excluded. In this instance exploration may be commenced 
by making a Rattle's incision. 

Subsidiary Operative Measures.- Experience* has shown that when 
a patient with considerable peritonitis develops a post -opera five heeal 
fistula he usually recovers. This knowledge has been the starting 
point of the growing practice* of providing a small vent in the gut at 
the conclusion of an operation for widespread peritonitis. This vent 
may take the form of a erecostomy or an enterostomy. 

Primary (Uveostomif . — To sew a catheter into the oiceum at 
the conclusion of an operation for peritonitis with considerable disten- 
sion is a rational procedure. Through the* tube gas and f.eeal matter 
escape, thereby adding to the patient's comfort. The tube obviates 
the need for encmata. which are exhausting. The tube in the euruni 
can be used also for the administration of saline. After the saline 
has been introduced the tube* is clipped for half an hour. If the 
abdomen has been opened by a gridiron incision the ciocoslomy tube 
can be brought through the original incision. In the ease where 
laparotomy has been performed by another route it is best to make 
a small gridiron incision and perform e;eeostomy through this. A 
portion of caruin is delivered and isolated by a. puck. A purse-string 
is inserted. A small puncture is made with a narrow-bladed scalpel 
and a quarter-inch drainage tube or a rubber catheter is pushed into 
the cieeum. Having anchored the tube 1 to the ciecal wall the purse- 
string is tied. This is followed bv two further invaginating purse- 
string sutures. Using interrupted sutures, the peritoneum is stitched 
accurately to the ca'oal wall close to the tube. The muscles and skin 
are approximated about the tube. 

Easton and Watson have recommended that the cjceal drainage 
tube at the time of its insertion be passed through the ileoeieeal 
valve {Fig. G8). I have found this not very easy to accomplish 
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through a small incision, and 1 hardly think the additional manipu- 
lation is justified. 



Fitj. (is. — (;ccost < mi \ with « I r; 1 1 1 m u* • of I ho ileum. 
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Prinnu'H Entcntslumif, When the peritonitis is diffuse, and the gut 
distended, with a dull and lustreless peritoneal coat, enterostomy, 
rather than eaeostomy. is recommended by many excellent authorities. 
I have not made much use of this measure myself, but I can 
understand the rationale of the procedure. If enterostomy is con- 
templated it must be performed aseptieally by \Ya gen steen s technique 
(p. ‘J2(>). 

Whether a eieeostomy or an enterostomy has been performed 
the tube should be left in until the catgut stitch which anchors it to 
the gut has disintegrated, when the tube will be extruded spontaneously. 
Usually the ficcal fistula closes without incident. 

After-treatment. — If possible, arrange for a special nurse to take 
charge of the ease. As soon as the pulse permits, the patient is 
placed in the high Fowler's position. Nothing but water is allowed 
by mouth for at least four days, and sometimes longer. If vomiting 
is in evidence continuous gastric aspiration (p. 101) should be em- 
ployed. Saline infusion is almost the breath of life to these patients. 
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Venoclysis is usually the best method, blit it a primary eaeoslomv 
has been performed the ascending colon will absorb greedily pints of 
saline and glucose. Anti-gas-gangrcne serum, the contents of one 
capsule, is injected intramuscularly each day for four or live days. 
Acetylcholine, 01 grm. intramuscularly four-hourly, until the bowels 
or enterostomy have acted freely, does no harm and may do good 
in forestalling paralytic ileus. 

Pneumococcal Peritonitis.— Pneumococcal peritonitis is either 
primary, or secondary to pneumonia. Of eight eases under the writer's 
care, three belonged to the second category. Pneumococcal peritonitis 
often leads to dilliculty in diagnosis. A leucoeytosis of 30.000 to 
70,000 with about 00 per cent polymorph speaks more for pneumo- 
coccal peritonitis than appendicitis. The mortality of the condition 
is so disheartening that Risehbieth in 1010 advocated no operative 
interference unless an encysted collection of pus formed. 

McCartney and Fraser strike a note of encouragement in their 
study of 50 eases occurring at the Children's Hospital. Edinburgh. 
They believe that early operation offers the best prospect. Some 
of their best results followed vaginal drainage. The anicsthctic must 
be gas and oxygen or local. Results have improved considerably by 
the addition of blood transfusion. “ It is important to recognize the 
precise time at which the transfusion can be done with the greatest 
possible advantage. That point is when the evidences of soptieiemia 
arc just beginning to make their appearance. That is very definitely 
the period of election ; if done earlier the transfusion does not appear 
to prevent the onset of septicaemia ; if done later the heart may lx* 
so weakened that the quantity of blood which can be introduced safely 
is so small that relatively little beneficial effect can be* looked for. As 
regards the quantity of blood which can be given to a child say of 
six years, we aim at the administration of 250 e.c. The change which 
the administration induces is often dramatic- the cyanotic tinge 
disappears and is replaced by a healthy rosy colour, the restlessness 
abates, the pulse-rate slows, and the patient often drops into a sound 
sleep ’’ (McCartney and Fraser). Using this technique their mor- 
tality figure has fallen to 42 per cent. 

The operation consists of drainage of the peritoneal cavity. 
Owing to the dillieadty of excluding appendicitis it is often advisable 
to commence by making a grieliron incision. If the appendix is found 
to be innocent, it should be* left. Making a gridiron incision adds 
almost ne>thing to the time consumed by the operation, for insertion 
of the suprapubic drain is the* work of a moment, and most operators 
find it easier to ge*t the tube into the desired position via the gridiron 
incision than by working blindly through a small suprapubic incision. 



PERITONITIS 


65 


General Peritonitis following Parturition or Abortion. — When the 
infection is limited strictly to the pelvis the Oehsner-Sherren regime 
(]). 82), followed when necessary by posterior colpotomv (p. 295), 
is eminently successful. We are considering here a more extensive 
peritoneal involvement. It is the considered opinion of those who 
have had much experience of these cases that operation should 
be carried out as soon as possible, even though the patient 
appears to be very ill. Tin* abdomen is opened by a right paramedian 
incision. If there is an abscess of the wall of the uterus or the broad 
ligament, after packing off the area as rapidlv as possible, the abscess 
is opened with sinus forceps and a drainage tube is introduced into 
the abscess cavity, if this be large enough to admit one. In any case 
the peritoneal cavity is drained by txco drainage* tubes passed into 
the pelvis, one in front of the* uterus and one* into the pouch of 
Douglas. 

Primary Streptococcal Peritonitis is fortunately rare, for it is 
very fatal. Probably appenelieitis with peritemitis will be* eliagnosed. 
The* appendix is found inllamed on the* outside, but not perforated. 
The* pus b usually thin, and sometimes the* peritoneal exudate* is blood- 
stained. Meteorism may be* e*\tre*me*. e-ausing the* condition te> be 
cemfuscd with intestinal obstruction. In this connection the* following 
e*ase* is of some* interest : 


J was asked to set* a woman of U7 on the* medical side*, whe> hael been 
admitted as (?) typhoid. She* was grave* ly ill and the* abdomen was greatly 
distended. There* had been no result to an enema, and she* had vomited 
small amounts rcpeatceily. 

Examination showed a small right femoral hernia. Oporatieui was 
aelviscel on the diagnosis of a strangulated Richter’s hernia. 

On opening the sac pus was found within, also a small piece of omentum, 
which was reduced readily into the peritoneal cavity. She was too ill to 
warrant anything hut drainage*, so 1 passed my finger up the femoral canal 
and cut, down upon it in the* suprapubic region. In so doing I pricked my 
linger. In spite* of the* usual precautions I hael a rigor live* hours later. The 
pus from tin* peritoneum grew a streptococcus. The woman died, and at 
the necropsy general peritonitis was found, hut without any demonstrable 
primary focus. 1 consider myself fortunate* to have ese*apeei with the loss 
of my left index finger. 

Suprapubic drainage. e*e>nt inunus intra venems infusion, and anti- 
strcpteiemceal serum form the* only treatment for this very grave 
e-emelit ie>n. 

In the* following table are given eletails of 5 cemseeutive eases of 
primary strepte>e*e>e*e*al peritemitis which were proved bacteriologically, 
anel, except in the* solitary instance of rce*e>very. by the failure to find 
a primary focus at necrojisy. 


K. s. 5 
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PlUMAltY Stukvtococcai. Pkiutosiiis. 


F. 

~>3 yea r> 

Suprapubic drainage only 

1). 

M. 

2 . J , 

Normal appcndiccctoniy ' 

1). 


i Suprapubic drainage 

F. 

37 

i Femoral sac opened 

1 Suprapubic drainage 

1). 

M. 

<> 

| Normal appendicectomy 
i Suprapubic drainage 

U. 

M. 

5 ,, 

Normal appendicectomy 
Suprapubic drainage 

1). 


Gonococcal Peritonitis. Coses of generalized peritonitis which 
appear to arise iron) gonococcal salpingitis arc* met with from time 
to time. In several eases which are believed to belong to tins group 
suprapubic drainage has resulted in recovery. In two of them the 
pus was sent for culture, but was reported upon as being sterile. This 
is probably due to t lie fact that the gonococcus when removed from 
its habitat is a frail organism. 

Internal Faecal Fistula. — J. AI. Petty has done a service in calling 
attention to this condition. Internal hecal listula should be suspected 
when the patient suddenly develops signs of general peritonitis about 
the fourth day after appendicectomy. A large enema is frequently 
the determining cause and the appendicular stump bursts open. 

Once the condition lias developed the* only possible treatment 
is immediate operation and the e*onversion of the* internal listula into 
an external erne*. This complication, which is probably not as rare* 
as may be thought, could be prevent e*d by sewing a catheter into 
the* ea*eum in those occasional eases where the cieeum is much eliste*nd(*d 
and the tissue's about the* appendix stump udematous. 

Acute Tuberculous Peritonitis. —Acute tuberculous peritonitis— 
or, more correctly, an acute exacerbation of chronic tuberculous peri- 
tonitis- usually comes to operation on account of an error in diagnosis. 
It is almost impossible to diagnose* correctly many of the eases. 

On opening the peritoneum a varying amount of fre*c* iluid, usually 
clear and straw-coloured, escapes. Tubercle's are seen scattcrcel over 
the peritoneum and the great omentum. 'Tubercles may be confused 
with fat necroses. The latter are* more yellow, and ofte*n associated 
with a blood-stained peritoneal exudate. Nevertheless, the writer 
has sce*n a ease in which it was most ditlieult to decide between fat 
necroses and tubercles until the swollen, purple pancreas was dis- 
played, and left no doubt that it was a ease of acute pancreatitis. 
Again, peritoneal carcinomatosis may on occasions easily be confused 
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with tubeTculosis. The tiny multiple deposits of earcinoma feel hard 
when rolled between the linger and thumb, making their recognition 
toleral)ly simple. 

On opening the abdomen and finding acute tuberculous periton- 
itis. a piece of omentum may be removed for histological examination, 
and the wound is then closed without drainage. 

A troublesome, but rare, complication is the development of 
tuberculous ulceration in the wound. 

Other Aspects oj Tuberculous Peritonitis in Relation to Acute 
. tbf/ominul Surfer//. 

M. K., aged 21. was admit ted with hypogastric pain extending over 
six days. The pain commenced abruptly, and she vomited twice. 

On examination the pulse was ION and the temperature 100-8 . There 
was a fullness in the lower abdomen, dull to percussion, which persisted 
after the passage of a catheter. A rectal examination was negative. A 
leucocyte count showed leucopenia. A diagnosis of (?) twisted ovarian 
cyst was made. 

Laparotomy showed tuberculous peritonitis, with a loculus containing 
a pint of clear fluid which was drained off. and the resulting cavity was 
mopped dry. The abdomen was then closed without drainage-. 

Recovery. 

F. .1.. aged 1U. was admitted in a very grave* condition with an indefinite 
history of abdominal pain extending 
ove r live* we*eks. She had vomited 
once* on the dav of admission. The 
pulse* was 120 and the* temperature* 

100 . 'The abdomen was greatly 
distended. 

On opening the* abdomen there* 
was plastic tuberculous peritonitis. 

Re-hind the umbilicus there- was a 
cystic mass composed of loops of 
ballooned small intestine* adherent 
to one* another. It was impossible 
to find c*ve*n one* loop of small 
intestine which was not diseased. 

Therefore* nothing was attempted, 
and the* abdomen was closed, with 
the* resolve to perform jejunostomv 
if urgent obstruction developed. 

For some* reason or other she* im- 
proved after the* operation. The* 
bowels moved regularly. She* was 
discharged a month later. 

When written to two years 
late-r, he r mother replied that F. J. 
was in a sanatorium, and was pro- 
gressing ** (juite* we ll 

K. II., aged <», gave* a history extending ove*i* three* days of attacks of 
colic lasting about three minutes and reemrring eve-rv twenty minutes. 



/•’/;/. <> >. Miir^upiali/.nt inn ul a large tulirr 
minus alisirss nl' I lie inesriilerv. 
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Her mother stated that tier bowels had not been open, hut that a larj>e <|uan- 
titv of mucus had been evacuated. 

' On examination the pulse and temperature were normal, and the child 
did not appear very ill. Then- was a lump in the hypoyast rrum which also 
could he lelt per rectum. An enema yielded a small fu cal result and a con- 
siderable amount of mucus. The diagnosis was doubtful. An appendix 
abscess was sujiffested. also an anomalous intussusception. 

Laparotome showed a larsre tuberculous abscess m the mesentery id the 
lower third of the ileum. The peritoneum was sewn around the wall of the 
abscess so as to marsupialize it (Fig. «»). The abscess was then drained, a 
lar^e amount- of tuberculous pus bcimt evacuated. 

Kero very. When seen 1 wo years later she was perfectly well, but there 
was some keloid formation in the sear. 

Peritonitis due to Suppurating Mesenteric Glands. 

T. W., aged 20. was admitted with the following history. Whilst 
lying down lie was seized with violent, abdominal pain. There was no 
vomiting;. The pain continued unabated and was all over the abdomen. 
The pulse was 3 20 and the temperature 102 . Rigidity was almost general 
hut the right upper quadrant was relaxed moderately. The maximal 
tenderness was in the right iliac fossa. The diagnosis of perforated duo- 
denal ulcer was considered, but it appeared that the temperature of 102 
made this diagnosis unlikely. 

The abdomen was opened by a gridiron incision, and the appendix 
examined. The organ was removed and slit up. Its mucous membrane 
was found to be normal. As there was much turbid iluid in the general 
peritoneal cavity it was thought that alter all the patient had a perforated 
duodenal ulcer. The gridiron incision was closed and the upper abdomen 
opened. There was no perforation, but a mass of suppurating glands in 
the* jejunal mesentery. Suprapubic drainage. 

Recovery. 

Suppurating; mesenteric glands gi\ing rise to general peritonitis 
are not exceedingly ran*. The correct diagnosis is impossible. In 
two other very similar eases the same treatment was adopted and 
both recovered: these patients were both males. 27 and dO wars 
of age respectively. 

Peritonitis from Perforated Typhoid Ulcer. -If it is known that 
the patient is suffering from typhoid the diagnosis is not partirnlarlv 
difficult. I have, however, seen two eases in which perforation 
occurred in a patient with ambulatory typhoid. The perforation 
will be found in the last two or throe feet of the ileum. It should 
be stitched up and suprapubic drainage instituted. 

Peritonitis due to a Perforating Foreign Body. -It is not a great 
rarity to encounter general peritonitis without a definite primary 
focus. Probably a proportion of these eases are due to perforation 
ot some part of the intestinal tract hv a foreign body, such as a 
bristle, which never comes to light. Sometimes the foreign body is 
large enough, accessible enough, and the patient well enough, for the 
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lesion to 1)(‘ discovered by a systematic search. At others we may 
have the good fortune to blunder across the offending object. 

.1. II., a stout, man of .>(». was admitted with what appeared to be a 
typical attack of acute appendicitis 


with peritonitis. 

A gridiron incision was made, 
and thin pus welled up into the 
wound, d lie tinkers were inserted into 
the wound for the purpose of with- 
drawing t he ca*eum. This maiHeuvre 
was hardly begun when I hastily 
withdrew my hand, for something had 
pricked my linger. Further investi- 
gation showed that the last coil of 
ileum had a spiked object sticking 
through its walls. This was ext raeted. 
t lit* perforation closed, and the peri- 
toneal cav ity drained. 

ben i very . 

The foreign body is shown in 
Fill. 70: it is composed of celluloid, 
its origin. 



I'iij. 7<». A f( iiviujn body made of cellu- 
loid found perioral in<; the lower ileum in u 
ea-.e of s_ , « , lieral peritonitis. 

The patient could throw no light on 
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CHAPTER VU 

ACUTE APPENDICITIS 

I\ the ease of acute appendicitis seen within the* first forty-eight 
or fifty hours of the attack no question arises as to the best. line of 
treatment. It is agreed universally that the appendix should he 
removed without delay. Appendicectomy under these circumstances 
is one of the most satisfactory operations in surgery. 

APPENDICECTOMY DURING THE FIRST FORTY-EIGHT HOURS OF AN 
ATTACK OF APPENDICITIS 

Instrumentarium. The instruments used by the author are 
shown in Fig. 71. To reduce the number of instruments to the 
minimum compatible with efficiency makes for an orderly technique. 



Kponiu* Forceps London Hospital retractor* 

holding for \V 'ntson Cheyno disHccl.or 

forceps inverting Sargent h depressor 

tlio Moynihan s roll'll clips 

appendix Towel holding clips 

Mnrrant linker lorci ps 


Fi'j. 1\. — T nst run tents far appamlieopfom v with the oxt-cpl ion of liii-mosl nt s, 
wliicli nro on a separata 1al>Ir. 


The Incision. — The gridiron incision (p. 42) made over McHurney's 
point (Fig. 72) is the best one for the removal of an acutely inllamed 
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appendix. Il tin* method whieli has been described for enlarging 
the incision in nce*cssary eases is followed, the sole objection to the 
gridiron — nainclv, limitation of sjjaee (ados into insignificance. 

Baltic -s' incision (p. 45) answers its purpose well. The main points 
in its favour are that it is enlarged readily and it gives good access 
to the internal female generative organs. 

The paramedian incision , employed for the designed removal of 
an acutely intlamcd appendix, should. I believe, be condemned. The 
appendix is often comparatively inaccessible from this approach. By 



/•’//. 7-. -M<- Burney s point lie** upon the I > shown I l in. to *J in. from the 

ior sup -rior ilia-- spine. This point is often incorrectly riven more medially. 

using an incision so near the middle 1 lint 1 it is possible 1 to contaminate 
the medial portion of t lie peritoneum in ease's where* the infection 
was strictly localized. The* small intestine is not pae*ke*el off so re*adilv 
as in the fore*going incisions. 

Technique. We* will assume* that the abdomen has been opened 
bv the gridiron incision. Place* a retractor under the medial side 
of the* pe*ritoneum and lift up the abdominal wall (Fig. 7$). This 
alle>ws one* to pe*e*r into the p(*ritone*al e*avity and to see the state e)f 
affairs before* anything is disturbed. It is often possible to se*e the 
cimim, and oeeasionally the* appendix also. If pus e>r purulent lluid 
welle'd up whe*n the* peritoneum was opened. pae*k a strip of gauze 
uneler the me*sial siele e>f the j)eritoneum and re-apply the* retrae*tor 
over this before attempting te> deliver the c;ecum. It shoulel be 
ue*e*dle*ss to emphasize that nothing must enter the peritoneal cavity 
without having a haniostat attached. Pick up the eieeum between 
linger and thumb and draw it out ; if it is elillieult to grasp, 
Bussell II oward's rubb(*r-e*o\ (*re*d force*] >s are* of distinct, value*. l T sed 
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J^gain a Jew millimetres more distally (Fig. 7d). Around the crushed 
])ortion a ligature is applied, tied, and its ends cut short. A purse- 
siring suture is inserted to encircle the caput cscci about half an 
inch Irom the appendix. This stitch pusses through the muscular 
coat, particularly at the longitudinal bands. The purse-string having 
been inserted, it is momentarily left untied while the appendix is 
severed between the laemostat and the ligature (Fig. 70). The 
appendix, laemostat. and Morrant Hakcr force j)s are now free in the 
left hand and the scissors are in the right. All these are east into a 
special dish because they arc infected. The free ends of the purse- 
string are held moderately taut whilst the stump is wiped with a 
gauze swab which is thrown away promptly: alternatively or in 
addition the stump is touched with a drop of pure carbolic acid. The 
appendix is invaginated with a smooth small pair of dissecting forceps 
(F ig. 77). The purse-string having been tied, the cut ends are left 
long and grasped in a laemostat. Attention is directed to the 
ligaturing of the meso-appendix. For this purpose I always use trans- 
fixion sutures (Fig. 78). which are safer than a simple ligature. 

I have setai at necropsy a ha matoperitoncum resulting from a slipped 
ligature on the meso-appendix. The transfixed ligature cannot slip. 

Finally, in selected instances the long ends of flit' ligature which 
has been applied to the meso-appendix and the ends of the purse- 
string may be knotted (Fig. 

7t>). thus obliterating any cut 
edge of peritoneum. This step 
is only attempted when there is 
absolutely no tension between 
the structures involved. 

Dangers and Difficulties. 

On 'Honking out' the Appen- 
dix. An experienced surgeon can 
and does sometimes put in a 
linger and hook out the appendix. 

This is all very well for one who. 
from experience, can estimate the' 
mobility of the organ and com- 
pare it with his incision. With 
much practice it is possible by a 
glance and a touch to recognize 
the llexibility or friability of a 
particular appendix. To the 
beginner, hooking out the organ 
is fraught with danger. The most, dangerous appendix to attempt 
to hook out is one situated in the pelvis. Sir Frederick Treves 
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in his well-known sketch “ The Idol with the Hands of tla v ” 
depicts graphically the fatal termination of an operation for appen- 
dieectomy by a sudden htemorrhage. It is possible that the external 
iliac artery was hooked up, for this artery may feel very like the 
continuation of a pelvic appendix. The safest method of delivering 
the organ is by gentle traction of the cjveum. The linger may be used 
to ease the appendix through t he abdominal wall, but this is not what 
is understood by hooking. If the appendix does not come out kindly 
it means that more room is required. 

The Appendix Cannot be Found. Make certain that it is the 
caecum which has been delivered. The transverse colon is recognized 
at once because of the attachment of the transverse mesocolon. 
Having made sure that it is the cjecum, trace a tienia eoli down- 
wards; this must lead to the base of the appendix. If still in 

trouble enlarge the wound, and 
after locating the ilcoeacnl valve 
(the appendix must be near this 
structure), palpate the back or 
under surface of the cteeum, for 
tin* appendix may be buried in 
the ea*eal wall. If the patient has 
not had a previous abdominal 
operation, the only remaining pos- 
sibility is that the organ has 
become inverted or intussuseepted. 
The umbilieated extremity of the 
ca-eum should make this rare 
occurrence obvious. 

lias All the Appendix been 
Unnoted ?- The end of the appen- 
dix is dome-like, and rarely, if 
ever, is there a perforation exactly 
on the convexity of the dome. If 
the tip of the organ has not been removed with the rest of the 
appendix, a probe passed along the lumen of the excised portion 
will demonstrate if part is missing. Never leave behind a piece of 
detached appendix; the blood-supplv has boon cut olT, and con- 
sequently gangrene and liquefaction of the infected fragment is almost 
certain to follow. The proximal end of the appendix, when buried 
in the caeal wall, has been overlooked many times (Fig. ISO). 

The M eso-appendix is Gangrenous and Cuts Out. This is not 
uncommon, and is a trying complication, especially in the obese. If 
a ligature will not hold, a stitch applied directly beneath a spurting 
point may stop the flow. A gauze pack moistened with a little 



Fir,. SO.— Showing how 1 he proximal 
end of the appendix may he buried in 
the e;eea I wall, and the etd'f net hod of 
ensuring total appernlieeetoiny. (After A. 
Ft/ mu tuts. ) 
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turpentine and left in situ for about thirty seconds at a time will 
often stop considerable oozing. Recourse may have to be* maele te> 
packing the area tor forty-eight. hours. The necessity for this step is 
a gre*at. rarity, anel it should ne>t. be rese>rteel te> unless the eurcum- 
stanees are* ineist except iemal. 

The Appendix* has Sloughed Off. — Usually the mesei-appendix 
anchors the e>rgan in the lielel of ope*ratie)ii. On one oee*asion only I 
founel that the bulk e>f the appendix was missing. After dealing 
with the stump the* wound was enlargeel anel a free appendix was 
r(*trie*ve*d frenn the* ])e*lvis without much diflieulty. 

The Appendix is Lying against the General Mesentery and the 
I njlanunatory Process has J nrpli rated the Latter . — Usually the appendix 
can be dissected uneventfully fre>m the mesentery. In emc e*ase (e>f 
fort v-eight hours' duration) 1 found that after the appendix hnel been 
separat(*el the* me*se*nte*ry of the* last inch of ileum was bleeding seriemsly. 
Atte*mpls to stop the* luemorrhage* by ligature we*re only successful 
after several ligatures had e*ut 
out. When the* ble-eding was 
< p i e 1 lee 1 linally it was noticeel 
that the* last two inches e>f 
ileum were* blue* ; t he* blood- 
siinply had been interfcml 
nn i 1 h se riously. This segment 
was therefore* re*se*e*te*el anel 
i le*oe*a*cost omy pe*r formed. 

Recovery folli>we*d. 

Retrograde Appendicec- 
toniy. 

/ ndieation. N\ he*n the* 
eurcumfcrcncc of the* base* oi 
the* appenelix is more* ae*e*e*s- 
sible* anel definable* than the* 
elistal part e>f the organ. 

Re*t rograele* appenelie*e*e*te>my 
is use'ful particularly in re t re»- 
e*a*e*al appendicitis when the* 
extremity of the* appendix is 
e*mbe*dele*el in the e*a*e*al wall 
e)i* at.taeheel te> retropcritemcal 

StruedlireS vet. the* base* e>f tile* SI. — eianjirenous retrorivcal appendix 

. * . . . nil ached to the lower pole of the kidney. -An 

Organ IS e*e)inparatl\ e*l\ !ie*e indication tor retrograde appendieeetomy. 

(Fig. 81). 

Technique. — The base of 1 1 le appenelix is inspect eel anel a Morrant 
Raker's fe)i*e*eps is applies! a little distance from the eieee)-appcndieular 
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traction on the* luemostat which grasps the* cut end, aided by a little 
gauze and perhaps here and there blunt dissection, the ill-defined 
meso-appendix bccome*s sufficiently demons! .ruble to clip and cut, 
c” > and cut, until the whole organ is removed ( Fig. Sil). 

As far as the cieeum and the severed base of the appendix are 
concerned the procedure is straightforward. A ligature is applied to 
the base of the appendix and a purse-string suture is inserted; the 
luemostat which clamped the base is removed. After cutting off the 
fragment of crushed tissue whieli was held in the jaws of the forceps 
the bast* of the appendix is buried by the purse-string in tin* usual 
manner. Ligatures having been a]>plied. the bed in which the 
appendix lay may lx* obliterated by a running suture. It is in this 
type of ease that the last step is often particularly satisfactory. 

Retrograde appendieeetomy is an excellent measure in selected 
east*s. and renders easy what might prove an extremely dillieult 
operation. Rut it must not be abused. It is ncccssarif to have the 
whole course of the appendix under vision before the operation is com- 
nicnccd . otherwise a portion of a gangrenous organ is liable to be 
overlooked. 

Submucous Resection of a Buried Appendix. A method recom- 
mended hy Kelly in his work on appendicitis. The principle of the opera- 
tion is that t Ik* base of the appendix is divided and embedded in the 
manner just described : the serous and muscular coats are incised, and the 
appendiceal mucosa is then shelled out. commencing at the base. 

I have only practised this operation once, and that was in one of my 
earliest cases. The shelling out of the mucosa went on until about half an 
inch from tin* tip : here it was gangrenous and quite impossible to enucleate 
by this means. The gangrenous portion was therefore scraped out and a 
drainage tube inserted. Subsequently the boy dev (‘loped general peritonitis 
and died. Such an experience is likely to prejudice one. but it is my belief 
that removal of all coats of the organ should be practised invariably. 

Drainage. Drainage of the peritonea! cavity is absolutely neces- 
sary when an appreciable amount of frankly purulent lluid is present. 
In other instances, if there is any lluid to Ik* mopped up. this is clone : 
the incision is then closed with the exception of a corrugated rubber 
drain in the subcutaneous space, which is seldom omitted. 

Drainage* is not usually nc*cessary : 

1. In un per fora te*d appendicitis howe*ver evil the organ may look. 

L\ In eases wheTc* the* appendix breaks or bursts during removal. 

In re ‘cent, perforation with a local serous or sero-purule*nt 
exudate*. (Hy recent perforation is meant that thc*rc was no pre- 
operative distension or considerable acceleration in pulse-rate.) 

Is there an Appreciable Amount of Pus or Purulent Fluid in the 
Pelvis ? — This is perhaps the ma jor problem before closing without 
drainage. With experience the ejuestion seldom arises, for it is 
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answered soon after tin 1 abdomen lias been opened. The amount and 
the nature of the fluid which escapes when the peritoneum lias been 
incised, the appearance of the interior when one peers into the peri- 
toneal cavity before disturbing the viscera, the position of the appendix, 
the pre-operative rectal examination, and the pulse-rate arc all factors 
which are taken into consideration. 

In cases of real doubt a small swab on a holder is passed down 
into the pelvis through the incision, withdrawn, and inspected bv 
sight and smell. This diagnostic swab will tell if a suprapubic drain 
is needed. The method should not be employed promiscuously. 
There is a danger, according to Sampson Handley a very real one, of 
spreading infection from the right iliac fossa into the pelvis. The 
need for the diagnostic swab is only likely to arise when the appendix 
was pelvic, or purulent fluid was seen to well up from the pelvis 
at one step of the operation ; and if' used only when there is a 
definite lead, and not fc to be quite certain \ the method is more than 
justified. 

Where to Insert the Drainage Tube. A suprapubic drainage tube 
through a special stab incision above the pubes is an excellent and 
life-saving measure in general and pelvic peritonitis. 

It is never necessary to put a drainage tube through the original 
appendix incision, except when deliberately draining an appendix 
abscess. The most pernicious practice of all is to pass a long tube 
through, the original incision into the pelvis. In this instance 1 the 
tube takes a very oblique course, which is in itself enough to condemn 
the method ; but in addition pressure necrosis of the* external iliac 
artery by the* tube is a possible complication, by no means unknown 
when this method was practised extensively. 

A stab incision in the Hank is useful when it is necessary to drain 
the retrocieeal space. The incision is made about two inches be hind 
the anterior superior iliac spine, and not toe) near the crest of the 
ilium, for that part is more vascular. This provides good dependent 
drainage, which is made more eflieient when the patient is nursed 
with a pillow under the left Join. Drainage of the rctrocaral space 
is required comparatively rarely. The whole question of drainage* 
in acute appendicitis has been simplified by the introduction of the 
corrugated rubber drain. If the operator feels nervous about closing 
without drainage, a narrow piece of corrugated rubber brought out 
through the incision cannot do harm, especially if it is removed at the 
end of twenty-four or forty-eight hours. 

Primary Cacostorny. — When there is considerable intestinal 
distension a catheter introduced into the ca*eum will do much to lessen 
the anxieties of the post-operative period. The rationale and the 
technique of the procedure* have been discussed on p. 02. 
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Anti-gas-gangrene Serum. At the conclusion of an operation for 
appendicitis with peritonitis it is a wise 1 precaution to administer 
the contents of an ampoule of anti-gas-gangrenc serum intramuscu- 
larly. 

Intravenous Mercurochrome. —The removal of a gangrenous appendix, 
even when the int ra-ahdominal manipulations are reduced to a minimum, 
must tend to increase temporarily the amount of toxin entering the blood- 
stream. At the conclusion of every operation for gangrenous appendicitis 
10 e.e. of mercurochrome solution may he injected intravenously with the 
idea of helping the patient to combat his infection at a period when his 
resistance is low. May and Haker put up mercurochrome solution suitable* 
for intravenous injection in phials of 10 e.e. 

WHERE THE DIAGNOSIS OF APPENDICITIS IS IN ERROR 

It is not our intention hc*re* to dwell upon the* various conditions 
which may he*, and have been, mistaken for appendicitis, but to indi- 
cate brielly how to proceed when the abdomen has he*cn opened by an 
appendix incision and an int raperit onea 1 lesion other than appendicitis 
is found. This section assumes some importance, for we* are in the 
habit of recommending opening the* abdomen by a small gridiron 
incision in cases whe re* an int ra peritoneal lesion seems certain but 
an c*\act diagnosis cannot be* formulated. 

Peritonitis is manifest . hat the appendix, though obvioushf inflamed . 
is not olreionshf perforated . Remove* the* appendix and ge*t someone 
in the t lu*a t re* to slit up the* organ and show you the* mucosa. If the 
appendix is tlu* cause* of the* peritonitis it will assuredly be* more 
inllnmcd on tlx* inside* than the* outside*. 

From the (piantitif and the < jualitf / oj 'the fluid :ehieh escapes zehen the 
peritoneum is opened perforated duodenal ulcer is probable. Hy way 
of the appendix incision insert a suprapubic* drain (which incidentally 
will enable* you to get a good sample* of the* fluid for your inspection). 
( lose* the* appendix incision and ope*n the* upper abdomen. 

Perforated d icniieul itis is probable. After having examined 
the* last two fret of ileum for a Me*c*keTs diverticulum (this step can 
often be* omitted if the*re* is a le*ad to the* site of the diverticulum), 
close* the incision and reope*n the* abdomen by a Hattie's incision on 
the left side*. (See Divkhtutmtis. p. 05.) 

Thin blood-stained fluid is found. The* following conditions are 
possible* cause's therc*of : (a) Streptococcal peritonitis: (b) Intestinal 
obstruction, as by a band: (e) Ae*ute pancreatitis: (d) Mesenteric 
thrombosis. Chocolate-coloured fluid is said to be* c*harac*teristic* of 
volvulus. 

Pure blood ts found in the general peritoneal eaviti/. There has been 
no accident. In the female it is certainly a ruptured ee*topie* pregnancy. 
In the* male, spontaneous rupture of the* spleen. 

k. s. 0 
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THE OCHSNER-SHERREN OR DELAYED TREATMENT OF APPENDICITIS 

The Ochsncr-Sherren treatment can Ik* recommended in many 
eases of appendicitis of over Jiffy hours' duration. 

The following receptions are made, and immediate operation is 
advised : — 

1. In the presence of hypcncsthesia. (Other things being equal, 
the presence of hypcncsthesia indicates that the appendix is still 
imperforated.) 

2. Where there is obvious general peritonitis. 

,‘3. In children, especially those under the age of S years. 

4. Where a purgative lias been ingested recently. 

5. Where there is uncertainty in diagnosis. 

In order to practise the delayed treatment successfully, the surgeon 
must be a. reliable diagnostician. If iulraperitonea] lesions normally 
requiring immediate operation cannot be excluded definitely, it is wiser 
to operate. 

The type of ease par ejccUcncc for tin* delayed treatment is the 
patient, who gives a typical history of appendicitis and on cxaminal ion 
a localized mass is palpable in the right iliac fossa. 

The delayed treatment of appendicitis must be carried out on the 
threshold of the operating theatre by the surgeon himself, for at. any 
moment operation may become imperative. The responsibility for 
delaying operation rests entirely with the operating surgeon, and no 
other. It is he who is going to perform the operation, and he is at 
liberty to choose tin* time he will do it. In a civilized country it 
should be criminal to attempt this treatment outside a surgical hospital 
or a correspondingly equipped nursing home with a staff trained in 
the method. On the other hand, one can picture extenuating circum- 
stances where the risk of attempting tins treatment would be less (by 
reason of these circumstances) than at tempt ing opera t ion for instance, 
in a small ship at sea. 

Details of the Method. A careful history is recorded, together 
with a diagram of the physical signs at the time of the first exam- 
ination. Every effort is made not only to diagnose appendicitis 
irrefutably, but also to diagnose the position of the appendix, whether 
rctroeiceal, in the right iliac fossa, or pelvic. The patient, is then placed 
in the high Fowler's position, the head end of the bed being placed on 
blocks (see Fowlkii’s Position, p. 50). 

Charts . — As a routine the pulse is recorded every two hours in 
graphic form on a special chart. In eases where anxiety is felt, as to 
the advisability of continuing the treatment, an hourly chart is 
employed. On several occasions, when the peritonitis has been wide- 
spread, I have even had a half-hourly chart prepared th rough the 
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night. Temperature is relatively unimportant, and it is recorded 
every lour hours. Instructions are given to the nurse to record any 
vomiting on a separate piece of paper, known as a vomit chart. On 
this is entered the time at which the vomitus was ejected, together 
with the quantity and character of the fluid. 

Did. Water only is given tor four days, or occasionally longer. 
This is adhered to very strictly. The* amount of plain cold water the 
patient may have is unlimited, although he is not encouraged to drink 
more than is necessary to satisfy his thirst. In order to prevent 
accidents it is well to have a notice* over the patient’s bed, Water 
only; no purgatives’". It is very desirable to explain to the patient 
that lie is going to be starved "in order to prevent the appendix 
bursting" is what I tell them. On the fifth day. if t lie pulse* and 
temperature art* satisfactory and the patient feels hungry, feeding is 



Ka 


SI. I no liftit'h puUi'-rliart . >hu\\ 1 1 i<_r n*s< >lui inn of a caso of 

ajifn-iidicit I-- ( )cli>m , r , -.SIu*rr , « , M treatment. 

eommt‘ne(‘(l. Small feeds of Henger's food, alternating with a cup 
of Hoy Til art* given. On the sixth day custard and jelly are allowed. 
After that the diet is increased gradually. 

Drugs. All drugs are forbidden. Particularly should it he noted 
that no morphine or its derivatives is given. 

The Dorcds. -The bowels are left confined if they are not opened 
naturally. On the fourth day a small glycerol enema is given. No 
purgatives* of any kind are administered until resolution is complete : 
that is, until tin* pulse and temperature have been normal for a week 
and pain and physical signs are absent. Then liquid paraflin 3 i j 
thrice daily is prescribed. 

Pain, as opposed to tenderness, is complained of very seldom 
after the first night of the treatment. A hot bottle may be given to 
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the patient to apply to the abdomen ; but it is well to repeat that as 
lemg as the inflamed appendix remains in situ drugs are forbidden, 
for they may mask those all-important signs which foretell that the 
delayed treatment is not likely to succeed. Instructions arc given for 
the nurse in charge to watch the patient and report immediately : 
(1) A rising pulse-rate ; (2) Vomiting; («*) Pain: (4) Diarrhera or the 
passage of mucus in the stools (pelvic abscess). 

A rising pulse-rate in the early stages is the most reliable single 
sign that it is dangerous to proceed with the delayed method. If the 
pulse-rate has increased even ten points in the first four hours, opera- 
tion is often indicated. I do not feel at all alarmed at a moderate 
rise in temperature. It quite often indicates that the patient is 
exhibiting a good reaction to the inflammatory process ; it docs not 
necessarily mean that a local abscess is developing, though this, of 
course, may be the ease, and will be revealed by the physical examina- 
tion. A moderate rise of temperature with a pulse-rate in the eighties 
or nineties does not foretell failure of the* delayed treatment. 

1 T omiting after the first few hours should always lx* regarded 
seriously, and this by itself may be a sufficient indication to abandon 
delayed treatment . 

A patient undergoing delayed treatment should not complain of 
pain , as opposed to tenderness, after the first six hours of treatment. 
If he does there is usually something wrong, and this is a strong indica- 
tion for operation. In the few eases in which pain has boon the 
determining factor in advising operation a large thick-walled unper- 
forated appendix has boon found. The patient was experiencing 
appendicular colic. 

After a large experience of tin* Oehsner-Sherren treatment. 1 have 
nothing but praise for it. Several hundred eases have resolved un- 
eventfully (7'Vg. 84). As in surgical practice one always seems to 
get ill fortune in batches, it sometimes happens that several eases 
in a short period of time fail to resolve*. 

If the delayed treatment fails, and the patient has been starved 
for some* days, the urine* should be examined for ae*ete>ne‘ he*fe>rc the 
ana*sthe*tie. In any e*ase* glue*e)se* anel saline is pre*se*ribed. If ae*etone 
is pre*se*nt it is often gooel prae*tiee te> pcrfe>rm the* e>peration under 
spinal anesthesia. 

I have trieel to emphasize* t lie* peissible elangers of this treatment 
in order that there should be ne> slackness in its application. The 
met.heiel in itself is life-saving ; the* e*hief elan go r lie*s in its abuse*. 
Surely this is true of most gooel things. 

In eirelcr to strengthen the e*e>nfidene*e of those* who have* ne>t had 
the ael vantage of a thorough training in the method I can state* with 


assurance : 
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1. Subphrenic abscess is almost unknown, and I have not had 
a case which could he attributed to the Ochsner-Sherren treat 
ment. 

2. Pylephlebitis does not occur. I have had a number of eases 
of pylephlebitis, but not once has it developed in a patient under- 
going delayed treatment (see Pylkitii.kbitis, j). 152). 

B. Intestinal obstruction is very much rarer than after immediate 
operation. 

4. The treatment is not a hardship to the patient. 

5. In the long-run there is very little wastage of hospital beds. 
Hut what is this in the matter of saving a useful life? 

One of the most important duties in a ease where the delayed 
treatment has proved successful is to ensure that the patient has his 
appendix removed in due course. In former days it was the custom 
to perform appendiecctomy before the patient left hospital. This is, 
without question, a great mistake. Experience shows that in an 
average ease an interval of two months is necessary for the products 
of inllammation to resolve completely. Appendiecctomy soon after 
clinical resolution is often a very difficult operation, and the patient, 
by reason of the starvation, is ill prepared to stand it. If an interval 
of two months elapses between the time he is lit to be discharged and 
the operation it will be found that everything has settled down, the 
patient’s general condition will have improved, and the 1 operation will 
Ik* comparatively easy. It is remarkable how few adhesions are 
found. 

Unfortunately a very real danger creeps in. The patient may 
fail to appear for his operation. I found that more than 5 per cent 
of those who had successfully undergone the Ochsner-Sherren treat- 
ment failed to return. They were written to and a proportion replied, 
with varying excuses, the principal being that they had not understood. 
In 102(1 I adopted the following plan. As soon as it is evident that 
resolution of the disease* may be expected confidently, the patient is 
handed two cards to sign. On each is printed the following words : — 

I realize that I have just been tided over an attack of appendicitis. 
The surgeon considered that in my ease it was safer to defer operation. 
I fully understand the danger of leaving the appendix, and 1 agree : 
(1) To come into hospital on : (2) To report at the 

hospital immediately if 1 have any symptoms before that date. 

Signed 

One card tin* patient takes away. The other is indexed and serves 
to remind the staff of the appointment, which except in special eases 
is made for a date two months after leaving. This method has worked 
admirably, and frees the surgeon of the responsibility of inadvertently 
omitting to explain the necessity for eventual operation. 
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APPENDIX ABSCESS 

44 Where there is pus you must let it out ” is an old and wise 
surgical axiom. Nevertheless, it is well established that the rule may 
be broken in the ease of small and moderate-sized appendix abscesses, 
for these eases often do exceptionally well under delayed treatment. 

The lump, which no doubt is in part made up of inllamed omen- 
tum, but in most instances contains at least some pus, gradually get s 
smaller and smaller with starvation and rest and finally disappears. 
When the time comes for the appendix to be removed one often mar- 
vels at the freedom from adhesions ; perhaps there are a few dried-up 
pieces of leathery substance stuck upon the appendix or the juxta- 
appendicular structures, but this is all that remains of what was once 



/'/'/. Sf». — Patient undergoing the OeliKncr-Sherron treatment for appendix, 
abscess. The extent of the lump has been marked on the skin. 


an undoubted abscess giving rise to a lump, say, the size of a cricket 
ball. To those familiar with the delayed treatment such a phenome- 
non is commonplace. 

We will assume that the patient has been admitted with appendi- 
citis of several days’ duration, and a lump is present in the right iliac 
fossa 

The Ochsncr-Sherren treatment is carried out in exactly the same 
way as has just been described. The periphery of the lump is outlined 
on the skin and each day the lump is examined (Fig. 85). A rectal 
examination is performed every third day, or more often if the abscess 


ACUTE APPENDICITIS 


87 


has invaded the pelvis. Pelvic abscess will presently be dealt with 
separately. 

It must; again be emphasized that the delayed treatment must 
be carried out by the surgeon himself on the threshold of the operating 
t heat re. 

(i. P., age 11, whilst undergoing the Oehsner-Sherren treatment for 
appendix abscess appeared to be going on well, although the size of the 
abscess was not decreasing. On the fifth day he suddenly collapsed, and 
showed signs of general peritonitis. Within fifteen minutes gas and oxygen 
was administered and drainage was instituted both suprapubieally and 
locally. His condition was critical for several days, but he recovered, and 
six months later appendiccetomy was performed uneventfully. 

This is a most exceptional complication; it is indeed the only 
example of its kind that I have encountered, but it illustrates forcibly 
that the Oehsner-Sherren treatment must be carried out on the 
threshold of flu* operating theatre. 

Indications that the Abscess must be Drained.— 

1. The lump is not getting smaller after the fifth day, or alter- 
natively is getting larger before this time. 

L\ The lump is visible when the abdomen is viewed tangentially. 

3. The temperature is swinging above 100 F. on several suc- 
cessive days. A moderate intermittent rise in temperature is not 
a contra-indication to delayed treatment. 

t. Childhood. 

o. Fluctuation can be elicited — a rare* occurrence which indicates 
that the abscess has already been left too long. 

0. Pelvic abscess. It is dillieult to estimate* the size* of an abscess 
which has invaded the pelvis. (See Pklvic Abscess, p. 80.) 

If delayed treatment has been tried, as I feel convinced it should 
he*, the number of appendix abscesses which need drainage will he 
comparatively small. Those that do require evacuation of pus will 
be frank abscesses, and the technique may be reduced to the simplest 
character, for tin* question of removing tlu* appendix at the time of 
tilt* evacuation of the pus never arises. This, no doubt, helps to 
account for the very small mortality of appendix abscess treated on 
tin* above lines. We art* spared the possibility of turning a localized 
abscess into general peritonitis, a tragedy which I have witnessed 
more* than once under tlu* older regime of immediate operation. 

Draining an Appendix Abscess situated in the Right Iliac Fossa. — 

Anaesthetic.— Gas and oxygen or evipan anaesthesia usually suiliees. 

Technique.- The swelling is palpated under the anaesthetic. A 
point is chosen about the centre of the swelling, but rather nearer 
the lateral than the medial aspect. A small incision is made ; small 
because it is naturally very prone to become infected, and there will 
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be less of it to break down. The ineision ] use for the purpose is at 
right angles to the usual gridiron ineision (Fig. 80). The ineision is 
deepened, all layers being divided in the same axis as the skin. 

Two advantages are elnimed for departing from our usual praetiee 
of splitting the niuselc layers. Firstly, an ineision of one and a half 
inches will be found to be adequate if the internal oblique is divided 
instead of being split ; secondly, drainage is direct. There is no 
valve-like action of the criss-cross to interfere* with the exit of pus 
and the re-insertion of a shorter tube. 

The peritoneum is opened in the customary manner after it has 
be(*n rendered accessible by suitable retraction. More often than not, 
opening the peritoneum does not open the abscess. Every care should 
be taken to avoid breaking adhesions unnecessarily, especially on the 

medial side*. The extremity of a length 
of gauze is packed gently into the 
mesial part of the wound. The index 
linger is passed into the wound and 
very, very gently burrows laterally 
and backwards. In the cast* of a 
large abscess it is hardly a moment 
before the linger is felt to enter a 
large cavity. The linger is still kept 
in situ anti acts as a bung to the How 
of stinking pus until a tube can be 
passed into the abscess cavity. The 
tube is fixed by a single stitch, which 
is often the only one necessary to 
approximate the wound about the 
tube. Pus now Hows through the tube 
and may be collected in a receptacle. As the abscess cavity collapses, 
the flow becomes more and more blood-stained. This is not a cause 
for alarm. The abscess cavity is lined by granulation tissue which 
oozes freely. 

After the patient has been returned to bed he is again placed in 
the high Fowler's position and a pillow placed under his left loin in 
order to keep him on his right side and thus invoke the aid of 
gravity. After the first forty-eight hours the tube is turned and 
shortened only. Usually it is omitted altogether on the sixth day. 
There* are seldom any complications if a frank abscess has been 
drained. 

The patient should be given a card to sign bearing the agreement 
to return for appendieeetomy (see p. 85). lie* should be examined at 
monthly intervals. It is most inadvisable to attempt the second 
operation (appendieeetomy) until at least four months later, which 
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may be extended to six months, unless of eourse symptoms develop 
in the meantime. 

Dangers and Difficulties . — 

]. One may have to burrow for some little distance before a 
retroearal abscess is opened. This burrowing must be done very 
gently. In certain eases it may be advisable to place a tube through a 
counter-incision in the Hank, in which ease tin* original incision is 
closed about a corrugated rubber drain. 

2. Owing to some mischance, such as fatness of the abdominal 
wall masking physical signs, or undue anxiety on the part of the 
surgeon, eases occasionally conn* to operation where the abscess is 
resolving. In such eases, on opening the peritoneum a mass as hard 
as a rock may lx* felt. If this lump has been present for some time 
and carcinoma is suspected, the incision must be enlarged. My advice 
in the ease of a hard, fixed, rock-like mass is to leave it alone, sew 
up the abdominal wall with the least possible intra-abdominal disturb- 
ance. and return to masterly inactivity. In fixe* instances where 
this has been done resolution has proceeded evenly, in spite of the 
untimely incision. In three of these east's the abdomen was closed 
without drainage. In each of the four eases appendicectomy was 
undertaken successfully in six months' time. On no account tear 
up the indurated tissues with the linger in an endeavour to find 
central pus. One is almost certain to prise open the eaeum and 
a fjveal fistula will be the result, which often proves a grave com- 
plication. 

Difficulties in Diagnosis. -Twice I have mistaken a ballooned 
ea*cum following on large-gut obstruction for an appendix abscess. 
In each east*, because of vomiting, the patient was submitted to 
operation after twenty-four hours of delayed treatment, and no harm 
resulted. Twice* twisted ovarian cysts were mistaken, and again pain 
and vomiting brought the eases to operation on the second day, with 
recovery . At least once I have not been able to make* up my mind 
between perforated diverticulitis and appendix abscess, and I have 
waited, with fatal results. If perforated diverticulitis (liters the clini- 
cal picture this is sufficient indication for an immediate exploration. 

DRAINAGE OF A PEI VIC ABSCESS PER RECTUM 

The pelvic abscess to which I re fer is one* which is seen in surgical, 
as opposed to gymecologieal. practice, and usually, but not necessarily, 
arises as a complication of acute appendicitis. As is well known, 
pus can accumulate in the pelvis (Fig. 87) without serious constitutional 
disturbance : it is therefore not surprising that these abscesses some- 
times attain large proportions before being recognized. The most 
characteristic symptoms to which they give rise are diarrhoea and the 
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passage of nmeus. The latter is of cardinal diagnostic importance ; 
it is no exaggeration to say that the passage of mucus occurring for 
the first time in a patient who has, or has recently had. an attack of 
acute appendicitis is pathognomonic of pelvic abscess. Rectal exam- 
ination reveals a, bulging of the anterior rectal wall, which, when the 
abscess is ‘ripe’, becomes softly cystic. It is inaccurate to say that 
it fluctuates, unless fluctuation can be elicited between it and the 
anterior abdominal wall. Fluctuation cannot bo tested with one 
linger. 

Left to nature, a proportion of these abscesses burst into the 

rectum, after which the pat ient 
nearly always recovers. 
Deliberate opening into the 
rectum should be contem- 
plated when the swelling is 
quite soft. Blind rectal drain- 
age should he reserved for those 
eases 7 chere the hi star if. the free 
discharge of mucus . the soft! if 
eifstic swelling , and complete 
absence of abdominal rigid it if. 
mal e the diagnosis o f a localized 
abscess pointing in the rectum 
absolutely/ undeniable. 11“ there 
is the slightest doubt and it 
is sometimes dillicult, partic- 
ularly in post-operative eases, 
to be quite certain -lapar- 
otomy should be performed ; 
but, having opened the abdo- 
men in the doubtful ease, 
having ascertained that there 
is no obstruction present, 
having felt a mass occupying 
the true pelvis, and having 
seen that that mass is walled off completely from the general peri- 
toneal cavity, I submit that to close the abdomen immediately and 
then to drain the abscess into the rectum is a practice which fulfils 
the highest object of surgery. To choose the alternative (suprapubic) 
route for draining the pus seems most undesirable, if not actually 
mischievous, for of necessity Nature's barriers must be broken down 
arid the general peritoneal cavity exposed to the peril of a spreading 
infection. 

Technique . — The lirst tiling to do is to empty the bladder with a 
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In the case of an adult female, particularly a married woman, 
posterior eolpotomy (p. 205) is a good alternative, perhaps, even a 
better method than rectal drainage. 



Fig. 89.- The temperature chart of a patient who developed a pelvic abscess 
which was drained per rectum. 

ACUTE APPENDICITIS WITH GRAVE GENERAL PERITONITIS 

(See also Chapin' Cl) 

Whether the delayed treatment is going to he employed or not, 
there is not a shadow of a doubt that it is better to delay operation 
for two or three hours in order to get the patient, into the best possible 
condition (see p. GO). Usually, as a result of this treatment, some 
indication of improvement is manifest. We are now faced with a 
problem requiring considerable judgement. 

It will be recalled that Oehsner himself first framed his method 
for eases of spreading peritonitis. There is plenty of evidence that 
certain eases of this type respond to the method. The treatment 
aids nature in transforming the general peritonitis into a localized 
infra-umbilieal or pelvic collection of pus, which can then be treated 
safely by simple drainage. 

Experience teaches us that simple drainage without removal of 
the appendix before localization oj the peritonitis has oecurred rarely 
saves the patient's life. Indeed, in many instances it appears to 
hasten the end. On the other hand in most eases the expeditious 
removal of the appendix together with suprapubic drainage and ca*cos- 
tomy or enterostomy (p. G2), is, I believe, the best line of treatment 
in perforated appendicitis with general peritonitis, but the operation 
must be expeditious and the anaesthesia as perfect as possible. Should 
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the ope*rat ion prove to lx* dillicult, necessitating considerable intra- 
abdominal manipulations, or if the attempt, to remove the appendix 
has to be abandoned in favour of simple drainage, death usually follows. 
Cnder these circumstances one* must be prepared to state that such 
a ease might have been saved by tlu* delayed method. 

In the* light of the* above remarks it is at least necessary for the 
surgeon to pause* lor a moment before advising immediate e>peratie>n, 
and ask himself a question : — 

Is it likely that this appendix can be* elelivered without undue 
dillicult y ? 

No one can answer this que*stion with assurance*, but one* can say 
this much : If the disease has been present for more than si ftp hours 
it is praeticallp eertain that the appendix icill he matted to neighbouring 
structures. 

Under such circumstance's perseverance* with the* delayed method 
in the hope of localizat ion of the* infection e>ffcrs the* patient his best 
chance*. There are* two notable exemptions to this rule*: 

1. In childhood and earlp adolescence. Localization of a ge*neral 
peritoneal infection doc*s not occur e)ften enough in early life to warrant 
a trial of the elclayed method unle*ss the* circumstances are extenuating. 

L\ If there is good reason to believe that the general peritonitis is 
due to the reend bursting of an a p pend if abscess. IIe*re* simple drainage 
is a life-saving measure*. 

I have* tried to she>w that there must be* aele*<|uate reasons for 
adopt ing a |)artie*ular mc*thod. If those reasons elie*tate* eielay in 
oj)e*rat ing. then the* surge*on must be* courageous, for in this instance* 
it mjuiivs me)re* ee)urage* not te) operate*. 

APPENDICITIS IN PREGNANCY 

Ignore* the* pre*gnaney. Aj)penelie*it is is a serious lesion, anel as 
sue*li should be* treate*el on its merits.** — ( Cuthbert Lockpcr.) 

The* edict dilliculty in elealing with appendicitis complicated by 
prc*gnanc*v is to e*stablish the* diagnosis. Pyelitis of pregnancy, vomit- 
ing of pregnancy, and twisted ovarian cyst are the conditions with 
which the* symptoms are* most likely to be* confused. When it is of 
paramount importance to exclude pyelitis, the microscopical examina- 
tion of specimens of urine obtained from the* right ureter by cyste>sc*e>py 
and catheterization will sometimes settle* a very important and urgent, 
quc'stion. The fact, must be continually before* the surgeon that acute 
appc*nelie*itis is a not infmpient and a suprc*nu*ly important, complica- 
tion of pregnaney. and if only the diagnosis can be established within 
forty-eight, hours from the onset appendiccctoniy can be* undertaken 
safely. When the* intra-abdominal manipulations can be reduced to a 
minimum the pregnancy is not necessarily interfered with. Abortion 
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occurs in about 10 per cent when operation has to be undertaken 
during the first three months of pregnancy. After the third month 
the liability to abort becomes increasingly less. If peritonitis has set 
in, abortion is the rule even in advanced pregnancy. Once I removed 
a gangrenous perforated appendix at the twenty-fourth hour in a 
woman six months pregnant, and she miscarried shortly afterwards, 
but recovered. 

The fact that the patient is pregnant makes no difference in select 
ing suitable cases for the Oehsner-Sherreu treatment. My experience 
in this direction has been small but entirely satisfactory ; the most 
notable example was a woman of 28, four months pregnant, with a 
large appendix abscess. She was seen first on the seventh day, and 
the pulse was 112. On the next day the pulse was 101, and after 
this it remained between 7a and 80. Slowly the abscess resolved 
completely. 

COMPLICATIONS OF ACUTE APPENDICITIS 

1. General peritonitis (p. 00). 

2. Paralytic ileus (p. 012). 

3. Intestinal obstruction, after operation for appendicitis (|>. 220). 

1. Internal f;eeal fistula (p. 00). 

a. External fa-eal fistula (p. 317). 

0. Subphrenie abscess (p. 150). 

7. Pylephlebitis (p. 152). 

8. Post-operative pneumonia (p. 31 t). 

0. Pulmonary embolus (p. 311. 141). 

10. Femoral and iliac thrombosis (p. 311). 

11. Septicaania (p. 085). 
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CHAPTER VIII 


SOME CONDITIONS SIMULATING APPENDICITIS 

PERFORATED DIVERTICULITIS OF THE COLON 

Tin: perforated diverticulum may be situated in any portion of t lie 
large intestine but the incidence in tin* pelvic colon by far exceeds 
that met with in all the remainder put together. 

A perforation of the colon provides an avenue for ficees and 
ilatus to pass into the pe ritoneal cavity ; consequently a most virulent 
peritonitis ensues rapidly. The diagnosis is often diflicult and the 
patient usually obese and elderly, a combination of circumstances 
which makes perforated diverticulitis one of the most lethal of the 
intra -abdominal eat ast rophes. 

t . Perforated Diverticulitis with General or Pelvic Peritonitis. — 

It ones without saying that tin* peritoneal cavity must be drained, 
and in desperate eases drainage is all that can be accomplished. 
Treatment limited to simple drainage seldom saves the patient's life. 

('Injure of the Perforation. To close the perforation is an obvious 
lirst principle, but it is easier said than done. Doubtless closure 
could be carried out more frequently than is the ease were it not that 
the abdomen is usually opened on the right side, whereas the lesion 
is nearly always on the left. Here is a lesson. If it is possible to 
make a correct pre-operative diagnosis, open the left lower abdomen 
bv an incision comparable to a Hattie's incision. If necessary, carry 
the incision right down to the pubic arch, and after packing off the 
held place tlu- patient in the semi-Trendelenburg position. If the 
abdomen has been opened on the right, and the patient's condition 
is fair, close the original incision and reopen the abdomen over the 
leaking segment. With proper exposure the perforation can often 
be closed or patched with an appendix epiploica if the omentum is 
not available. At the very* worst a tube or de lVzzer catheter can 
be* lixed in the* opening and brenight out on the* suiTae*e. 

The chief hope in reducing the present appalling mortality e^f perfor- 
ated diverticulitis with peritonitis lies in more perforations being found 
anel clejscel. Aeleqiiate exposure will be* of assistance in this elircction. 

Colostomif.- Unless the perforation has been closed satisfactorily* 
anel the disease is found to be* comparatively localized, colostomy 
should be performed. Of necessity this eolosteanv must be carried 
out at some distance above the perforation, lor the affected segment 
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is only too often fixed and matted to neighbouring struetnrcs, render- 
ing its elevation above the fat abdominal wall quite impracticable. 
As a general rule transverse colostomy will be the quickest and 
best method. 

Paul's Operation (see p. 207). In rare instances the pelvic 
colon will be mobile ; nearly always it is abnormally fixed. If the 
diseased segment is sufficiently mobile the indication is clear-- perform 
Paul's operation ; bring the loop containing the perforation right 
out on the surface and fix it there, as was done in the following cast* 
of acute diverticulitis. A taxi driver stated that fourteen hours 
previously he had been seized with acute abdominal pain, which had 
awakened him in the early morning. 1 1 is temperature was 00 and 
his pulse normal. On abdominal examination the only physical 
sign was diffuse tenderness, most marked in the hypogastrimn. Per 
rectum a hard lump could be felt in the recto-vesical pouch. When I 
touched this the patient cried out in pain and said it felt like a red-hot. 
dagger being thrust into his navel. Pelvic appendicitis was diagnosed. 
On opening the abdomen the pelvic colon, which was turgid and 
bright red. was found in the rectovesical pouch and the nature* of 
the tender lump was clear. This portion of the colon was delivered 
on to the surface and later excised by Paul's method, with recovery. 

2. Perforated Diverticulitis with Localized Abscess. If there* is 
reason to suspect that a localized abscess is ee>nne*e*tcel with a per- 
forated diverticulum e>f the* colon, expectant treatment, in the* he>pc 
that the abse*ess will reserve, should not be attempted. An appendix 
abscess of reasonable* size often resolves completely. but a localized 
abscess connected with a perfe>rate*el diverticulum ofte*n bursts either 
into the* peritoneum or into the* bladder. Operation is the*re*i‘ore* 
indicated at the earliest possible* moment. 

Assuming that the abscess is connected with the* pel vie* ce>le)ii, the* 
usual site of diverticulitis, an incision similar to a Rattle*'s incision, 
but on the left side, is once more preferable. Referring to this 
condition Lockhart Mummery writes : “ The pel vie* eolem slum Id be 
freeel if possible by gentle manipulation while the main abdominal 
cavity is well protected by large intra-abdominal swabs, so placed as 
to localize as much as possible the contamination of the peritoneal 
cavity which may occur. The involved part of the pe*lvie* ce>le>n should 
be lifted up if it can be freed, and drawn well over i n t e> the left iliac- 
fossa, and the abscess cavity drained with tube or tube's. If the 
omentum is large enough it should be drawn down and stitched all 
round the damaged portion of the colon so as to seal it off and 
at the same time prevent the small intestine from subsequently 
becoming adherent to it. The wrapped-up damaged portion of colon 
should be fixed with a few catgut sutures well into the left iliac 
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fossa and away from the true pelvis, as if subsequent abseess forma- 
tion should occur it will do less harm in this situation and will be 
much more accessible. Patients treated in this way have been saved 
a colostomy and in course of time the inflammatory mischief lias 
entirely cleared up.” 


ACUTE INFLAMMATION OF MECKEL’S DIVERTICULUM 

In contradistinction to diverticulitis of the colon, disease of 
Meckel's diverticulum (Fig. 90) is usually seen in children or young 
subjects. This condition gives rise to exactly the same signs as 
acute appendicitis. At opera- 
t ion. part ieularly in the young, 
after 11k* appendix has been 
examined and found blame- 
less. it is an excellent practice 
to at once expose by gentle 
traction the last two feet of 
the ileum. If an inflamed 
Meckel's diverticulum is 
found, it is amputated by 
crushing and embedding its 
base, in much the same way 
as the vermiform appendix 
is removed. 



I ni. in 
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SUPPURATING DEEP ILIAC GLANDS 

Suppurating deep iliac glands often cause considerable difficulty 
in diagnosis. When on the right side the diagnosis may be confused 
with appendicitis. 
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A boy of 7-1- was brought to hospital with pain in his stomach, of one 
week’s duration. The right thigh was Hexed to an angle* of IU) (psoas 
spasm), and an indurated swelling was present above the outer half of 
lkmpart's ligament. On further examination a small infected scab was 
found over the right shin. The patient had not vomited : moreover the 
inguinal glands on the right were palpable, but not so on the left. These 
points made the diagnosis of suppurating deep iliac glands tolerably certain, 
and he was treated with hot fomentations for four days. At the end of this 
time fluctuation could be elicited, and the abscess was opened as described 
below. The psoas spasm soon passed off and the wound healed in ten days. 

"When a diagnosis of deep iliac glands can be made* there is no occa- 
sion to operate for a few days. It is best to wait until an abscess 
forms. The incision should be made just above tin* anterior superior 
iliac spine* (fVg. 9] ). and cart* be taken that the peritoneum is not opened. 

TORSION OF THE GREAT OMENTUM 

Torsion of tlu* great omentum (/vg. 9‘J) is very rarely correctly 
diagnosed It is usually mistaken for appendicitis with somewhat. 

abnormal symptoms. The omentum 
may go on to complete gangrene and 
give rise to general peritonitis. 

F. \\\, age L\S, gave a history of five 
days' general abdominal pain. Twenty- 
four hours before admission he gave up 
work and went to bed. He had not 
vomited, and there was no history of a 
previous attack, 'the pulse and tempera- 
ture were normal. 

On examination, he pointed to the 
right iliac fossa as the site of the most 
acute pain. There was very marked 
general abdominal tenderness, but no 
rigidity. An ill-defined lump could be pal- 
pated in the right iliac fossa. A dia- 
gnosis of unperforated appendicitis was 
made. 

Under the* an, esthetic the* lump could 
be clearly demonstrated, and was mov- 
able. It was thought that it was probably 
an acute* appendix wrapped in ome ntum. 
The abelomen was opened by a Hattie’s 
incision, and a small quantity of blood- 
stained fluid ese-apeel. The* lump was 
found to be a piece of gre*at omentum 
about the size of a tange*rine* orange*, the* 
neck of which was pedunculated and 
obviously twisted. The mass, on being 
removed, was found to be epiite* gangren- 
ous. No other abnormality was found. 

Fitj. 02. -Torsion of the omentum. The uppenelix was remoxed, and appeared! 

{Archibald Ronald.) quite normal. Recovery ensued. 
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Cowell, in ;m exhaustive paper on this subject, found that the 
mortality was 5*5 ])er cent. An important ])oint to be remembered 
is that torsion of the great omentum is one of the causes of blood- 
stained 11 u id in the peritoneal cavity. Untwisting mav be attempted, 
but it is usually impossible. In any ease the base should bo ligatured 
securely and the mass removed. 

TORSION OF AN APPENDIX EPIPLOICA 

I have come across several eases of this condition, which in my 
experience is more common than torsion of the omentum. The 
tenderness over the twisted appendage is acute, but then* is little 
abdominal rigidity. A correct pre-operative diagnosis is improbable. 
The treatment is simplicity itself, a ligature is applied to the base 
of tin* appendage, which is snipped off with scissors. 


HKFK HKM ES 

Torsion of the Great Omentum. 

Cowia.i.. K., Jiril. Jour. Sim 1^24 \ii, 7oN. 
Honai.d. Aik iiiiiai.I). Hrit. Mnl. Jour.. 10*20, i. 811. 
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CHAPTER IX 

THE STOMACH 

ASPIRATING THE CONTENTS OF THE STOMACH 

Wasthnc out t lie stomach of a desperately ill but fully conscious 
patient ranks high among the most distasteful tasks in surgery ; it 
is only natural to shrink from adding to the discomfort of the patient. 
Misdirected compassion, or fear of still further upsetting a patient who 
is already in a critical condition, may be determining factors in with- 
holding the stomach tube in eases where it is indicated strongly— a 
form of conservatism which is often the antithesis of good judgement. 
In those conditions where emptying the stomach may prove a life- 
saving measure the contents of the organ are known to be of a watery 
consistency; acute dilatation of the stomach, intestinal obstruction, 
and vomiting after gastrojejunostomy are but a few of such conditions. 



Fi(f. O^i. — Ryle’s small stoma, <*li tul>e. 


The question which arises is, Why employ a largo calibre* tube to evacu- 
ate a watery fluid ? Ryle’s small stomach tube (Fig. 0.‘3), connected to 
an aspirating syringe, opens up a now held in urgent gastric thera- 
peutics. A small stomach tube can be swallowed without over- 
whelming discomfort and without shock. In the few patients who find 
that they cannot swallow the tube a little 10 per cent cocaine sprayed on 
the pharynx will enable 1 them to do so. Once* the tube is in position the 
stomach contents can be aspirated with a syringe (Fig. 01). A bladder 
syringe answers the purpose, but the well-fitting Janet's 0-oz. glass 
syringe with metal plunger makes for a perfected technique. After the 
contents have been aspirated the organ may be washed out with boiled 
water, or anything else which is thought desirable. After using this 
technique, no one who has had experience with the large red rubber 
tube, funnel, jug, and mackintosh apron would wish to return to them. 
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Once syphonage has been established by a syringe the free end of the 
tube can be allowed to lie in a bottle. With the tube in the nose the 
patient can drink water without producing vomiting, for it the stomach 
rejects the iluid it can be regurgitated through the tube*. The period 
over which benefit, can be expected from continuous gastric drainage 
is about forty-eight hours. In most eases it is advisable to combine 
this form of therapeusis with venoelysis. 

ACUTE DILATATION OF THE STOMACH 

it is of paramount importance to recognize this condition promptly. 
Practically all unrecognized eases die. The enormous effortless vomits 
soon becoming the colour and consistency of the storm water of a 
peat-laden stream ; the collapse, and perhaps the physical signs 



/ /(/. 0U. .Acute <lil»i( m( i<ui of < lie *1 < umieli. The <•< >rrcc| posit ion to bo udopi »•» I . 
A sjiuiII stnmjieh lulu* is used mid the contents of the stomach aspirided. 


of a dilated stomach, should render the clinical picture clear. 
Acute dilatation is a rarity which can occur alter any operation, 
and indeed alter no operation at all ; it is hardly surprising that some- 
times the diagnosis is missed. Two eases of acute dilatation under 
my care occurred after putting up a fractured femur. A third followed 
gastroduodenostoniy for a duodenal ulcer (which had previously per- 
forated) in a man with profound gastroptosis. 

The treatment is simple, but it must be carried out promptly. If 
possible, the patient should swallow the end of a Ryle's stomach tube ; 
if he is very collapsed this may bo deferred for the time being. The 
patient is then turned over on to his face. A pillow is placed under the 
pelvis. I he foot of the bed is raised on blocks. The correct position 
is illustrated in Fig. t)G. As soon as the position is satisfactory, large 
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quantities of saline arc* administered, either reetally or intravenously. 
Usually several pints of lluid are necessary, for the patient, has lost a 
prodigious amount of lluid. One dose of pituitrin may he* given with 
advantage. As soon as the* stomach tube can he* not into position, 
aspiration and irrigation of the stomach are commenced. Aspiration 
is continued until the stomach is empty, and the maixeuvre repeated 
at intervals of a quarter of an hour so long as the characteristic fluid 
continues to he* withdrawn. During the intervals the tube is closed 
with a clip (Fig. 1)7). The tube* should be left in situ for at least forty- 
eight hours. When tlx* pulse improv es, the patient may have morphia. 
Instructions are given to those in attendance on the ease* to place a 
clove-hitch around each ankle and to fasten them to the end of the 
bed if the patient tends to slip down. 

The essential thing is to get the patient on to his face as quickly 
as possible*. Any other ills arc* of secondary importance. For instance, 
if a fractured lemur has been put 
up. all apparatus must be* removed 
and some simple* contrivance, such 
as a long Liston's splint, applied. 

After conservative* operations 
upon the* stomach there* may be the* 
greatest dillieulty in de*eiding whether 
tlx* ease is one of acute dilatation 
or high obstruction. If the* large 
vomits, poor pulse, and sudden onset 
are the* reasons for this doubt, the 
safe*r procedure is to assume* the 
forme*r diagnosis, at any late* tempo- 
rarily, and to start treatment by the 
methods indicated alrcaely. 

In an instructive* paper. W. Doolin 
has shown tlx* mortality attending 
v arious methods of treatment of acute* 
dilatation of the* stomach : 



J'tji. t>7. Acute dilatation f the 
stomach. The stomach has boon 
aspirated and irrigated, and t la tube 
■•/7a hi further aspiration. 


Fxpeetant treatment . . . . 93 per e*e*nt 

Operation (gastrostomy, gast ro-entero- 

stomy, etc*.) . . . . 72 

Lavage* .. .. .. ..50 

Lavage* plus posture 


PERFORATED GASTRIC OR DUODENAL ULCER 

The diagnosis of perforated gastric ulcer has been made. Once a 
eliagnosis has be*e*n made and confirmed by the* surgeon who is about 
to operate*, morphia can lie administered, but permission for e>peration 
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should always be obtained in writing before the drug is given. The 
relief morphia affords may be followed by the refusal or delay of 
the patient to submit to treatment. Morphia helps in several ways. 
It saves the patient at least twenty minutes' agony ; it allows the 
abdomen to be shaved and prepared before the amesthetic ; above all 
it means less amesthetic and more relaxation, important factors when 
dealing with muscular men. 

Combating Shock . — When shock is much in evidence it is advisable 
to delay operation for half an hour. During this interval warmth 
is applied to the body and continuous intravenous saline administered. 
The patient is taken to the theatre with the intravenous saline 
running into a vein, and venoelysis is continued during and after the 
operation. 

The Anusthetic . — It should be realized that an operation for 
perforated peptie ulcer can be conducted mainly, and often entirely, 
under local amesthesia. Doubtless the general mortality of the 
condition could be lowered if more attention was paid to this point. 
There must be adequate pre-operative medication ; for a strong man 
l gr. of morphia or hyoseine compound R is given. One per cent 
novocain is intiltrated into the abdominal wall in the middle 1 line 1 
and on either side into the rectus sheath. When the peritoneum 
has been reached a little general amesthetic is often desirable. Should 
the amesthetist be skilled particularly in gas and oxygen this can 
be used ; if not my own preference is for a light chloroform amesthesia. 
Providing the operator is gentle, one needs only a light narcosis 
similar to that used in childbirth. When suprapubic drainage is 
indicated local infiltration is made above the pubis. 

The Incision. The mid-line incision is undoubtedly the incision 
for emergency operations upon the stomach and duodenum. For a 
considerable time now we have used this method of approach in deal- 
ing with urgent eases, in preference to the right paramedian, for 
reasons which have been stated already (-see p. IMS). To commence 
with, the incision need not be more than three inches in length. If 
more room is required it can be enlarged upwards or downwards 
rapidly. Towels are clipped to the sides of the wound, but they are 
not fixed to the extremities of the incision until it is ascertained that 
this is of sufficient length to permit of the operation being performed 
comfortably, a little precaution which saves several moments of 
unclipping and clipping the towels. 

The Search for the Perforation. — Directly the abdomen is opened, 
unless the perforation is a very small one, gastric fluid begins to gush 
out with each movement of respiration. It is rather unusual for gas 
to escape, which is consistent with the pre-operative finding that 



TIIE STOMACH 


105 


diminution of liver dullness is a most inconstant sign in perforated 
gastroduodenal ulcer. When sufficient iluid has been mopped up to 
<‘nal)le the anterior surface of the stomach to be seen clearly, the 
stomach near the greater curvature is grasped in the right hand with 
a large swab or an abdominal pad. The left hand contains a swab, 
and by wiping the stomach here and there the perforation is sought. 
Naturally it is best to commence looking for the perforation where 
tin* fluid is welling up most plentifully. However, one trap must be 
borne in mind. When an ulcer perforates into the lesser sac. the 
fluid pours out of the foramen of Winslow, and makes one think that 
it is the duodenum which is perforated. In eight ease s out of ten the 
perforation is located eas'd p (Fig. 98). When this is not the ease t lie 
following plan is bound to lead to its discovery. 

Put a retractor in the right side of the wound, and hand it to the 
assistant. Hy swabbing and retracting 
the stomach, the whole of the first 
and second parts of the duodenum are 
inspected. A east* in which the per- 
foration was diflicult to find was soon 
demonstrated at the junction of the 
second and third parts of the duo- 
denum. a most unusual situation, by 
this method. If this search is not 
productive, pass the lingers along the 
lessen* curvature, right up to the (eso- 
phageal orifice*. There is hardly ever 
any difficulty in recognizing immedi- 
ately the* massive* induration around 
the edge's of’ a perforate*el gastric ulcer. 

II' the* perforation is high on the* 
lesser curve*, the* incision will usually 
have* to be* exte*nele*ei to the* xiphisternum be*fe>re aeleepiatc exposure 
<*an be* obtained. If the* se*areh along the lesser curvature is fruitless, 
a hole* is made* in the* omentum between the stomae*h anel the colon, 
and the* le*sser sae* opened, which permits the back e>f the stomach to 
be* examine'd. Should the lessen* sae* be tilled with gastrie* fluid, the 
perforatiem will be found somewhere on the posterie>r surface e)f the 
stomach. 

Closing the Perforation. — The hole in the stomach having been 
founel, retractors anel traedion upon the stomach are so arranged as 
to bring the perforation into the best possible view. This position is 
maintained by the assistant. It is often aelvisahle to pack a gauze 
strip under the edge' of the wounel, in emlcr further to aiel the exposure 
by keeping awav the transverse colon. 
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When the perforation is situated in the duodenum, one can 
usually find a convenient llap 
of omentum to bring down 
to cover in and rein force the 
suture lim*. 

The Free Omental draft : 

Patching the Perforation. In 
the exceptional ease, (“speci- 
ally lesser-curve ulcers, where* 
the closure of the perfora- 
tion is unsatisfactory, the 
use of free omental graft 
to reinforce the* suture line* 
is indicated. Spread the* 
edge of the great omentum 
upon the towel covering the 
abdomen. Select a portion, 
and place long hamostats as 
shown in Fig. 101. In this 
way a square about the* size 
of four postage stamps is 
removed for transfer. The 
square of oment mn should lx* nim- i i; ,< 

kept in between the lnemo- . . . . , , 

< firing usc<l t<> m'c it the Minin 1 1 1 in 

stats, which function as a 

spreader, until it has been sutured into place. If this is not done. 

the square will tend to curl up. and 
bungling, with its concomitant loss of 
time, will assuredly follow. 

V. 1\ Fontana reinforces the suture 
line with the falciform and round liga- 
ments of the liver. When the round 
ligament has been freed from the abdo- 
minal wall interiorly it forms with its 
associated falciform ligament a conveni- 
ent patch for many perforations, partic- 
ularly those on the lesser curvature. 

The Omental Plug.— When the size 
of the perforation, thickness, and 
friability of callus surrounding it make 
tlu* perforation superlatively dillieult 
to close, an omental plug should be 
h.- Kr. aicraf.. mhU.,,1 employed.. A five oim-ntid graft of a 
of transferring t in- *:ruft. suitable size is taken and fashioned 
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into an hour-glass shape 1 , one half of which is pushed through the per- 
foration. The plug is reinforced by another omental graft, sutured 
around the ulcer area about one inch from the margin of induration. 

Looking for a Second Perforation. — It is worth while making a 
practice of looking for a second perforation ; a few seconds will 
sufliee. Simultaneous perforation of two ulcers has boon reported, 
and we have seen at necropsy a ease where one perforated ulcer 
had been closed satisfactorily and another perforation had been 
overlooked. 

The Question of Cleansing the Peritoneum. For some time we 
have given up all attempts at swabbing up the lluid in the peritoneal 
cavity. The results have been excellent, and the proportion of com- 
plications, such as diaphragmatic abscess, has been lower than when 
the peritoneum was meticulously mopped out with gauze swabs 
wrung out in hot saline. Mopping up the exudate 1 systematically 
appears unnecessary. If a suction apparatus is at hand, it is a con- 
venient luxury to keep the field of operation clear. 

Drainage. A properly managed suprapubic drainage tube cannot 
- do anv harm, and it is seldom that it 

should he omitted except early 

the right Hank, designed to drain 
'' Rutherford Munson's pouch, is advis- 

^ Gastrostomy as an Adjunct.— Gas- 

trostomy is indicated when the ulcer 

Fiy. 102. Gastrostomy follow- ations maybe dilheult to close satis- 

tin- proximo) tii in) of tiio «to„ 1 H ,-i,. Iwtanly. Gastrostomy allows tlio 

ulcer to be kept at rest, and the 
patient can receive much of his nourishment through the tube. 

Perforated Hour-glass Stomach. — The ulcer which gives way is 
saddle-shaped, and the perforation is a large one situated in a narrow 
isthmus. It thus comes about that the stomach may be almost in 
two halves. This is wlmt was found in three eases of my series. 
Each was treated by simple suture reinforced bv an omental graft. 
In each instance death occurred from haanatemesis or internal liaanor- 
rhage about the fourteenth day, in spite of repeated transfusions of 
blood in one ease. I feel that the addition of a gastro-gastrostomy 
would probably prevent this tragic sequence, and I intend to practise 
the additional measure in future perforations of hour-glass stomach. 
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Causes of Death following Operations for Perforated Peptic 
Ulcer. — Stenbuck, in a detailed study of the subject, found that the 
principal causes of death could be categorized as follows : Within 
48 hours : Shock. Within a week : Peritonitis or pneumonia. Third 
week : Subphrcnic abscess or pylephlebitis. 

Synopsis of After-treatment in all Cases of Perforated Peptic 
Ulcer. -After recovery from the post-operative shock, raise gradually 
into high Fowler s position. 

I.s7 24 Hours. Nil by mouth. Saline with glucose continuously 
or rectal g yj 4-hourlv. Oral hygiene. Frequent mouth washes. 

2 ml Day. Sterile water by mouth gj hourly. Rectal saline with 
glucose 0-hourly. 

ilrd Huy. — Sterile water g ij 2-hourly. alternating with Benger's or 
Allcnburys' food gij. Rectal saline S-hourly. 

Mh Day. Sterile water giij .‘3- hourly, alternating with Benger's 
food 5 iij. tdyeerol enema. 

oth Day. Sterile water giv 4-hourly, alternating with Benger's 
food giv. 

(i/// Day. Wry weak tea (strained). Custard, jelly, water ad lib . 

7th Day . Pounded lish. Wafer of bread and butter, no crust. 

N /// Day. Minced chicken. 

Diet is then gradually increased. Pulv. bismuthi eo. is given 
t.d.s. a.e. ; also liquid parallin gss noete. 

Special X ursin<* Instructions. — Suprapubic drain to be remov(*d 
forty-eight hours after operation. 

All vomit must be saved, measured, and charted. Stop all feeds 
if patient vomits. If necessary add one or two drops of tinct. digitalis 
to each feed it' then* is a tendency to congestion of the lungs, also 
encourage patient to blow Woulfe's bottles. 

PERFORATED GASTROJEJUNAL ULCER 

Here simple suture with reinforcement by an omental graft is 
indicated. A jejunostomy can be added with advantage in most 
oases. The patient can be fed through the jejunostomy, thereby 
giving the ulcer a chance to heal, but in most instances further 
surgical treatment will be necessary when tin* patient's condition 
allows. Usually at least two or three months should elapse before 
such treatment is undertaken. 

PERFORATED CARCINOMA OF THE STOMACH 

By the time that a carcinoma of the stomach has perforated the 
condition is practically hopeless. Suture may be attempted, but it 
is often found that the sutures merely cut out, in which ease an 
omental patch is used. 
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CONDITIONS SIMULATING PERFORATION 
The Diagnosis is Doubtful (? Appendicitis, ? Perforated Duodenal 
Ulcer). — Occasionally it. is well-nigh impossible to be certain whether 
the ease is one of a perforated duodenal ulcer leaking into the right 
iliac fossa (via Moynihan's gutter Fig. 103), or acute appendicitis. 
When this doubt exists it is a good practice to make a small gridiron 
incision. If the fluid in the peritoneum is odourless and the appendix 
is imperforated, the latter is obviously not the source of the 1 trouble, 
and the appendix is removed, the gridiron incision closed, and the 
upper abdomen opened. It should be noted that the appendix often 



/•’/;/. loll. — •* Moynihan's tpil W*r\ which 
explains how tho symptoms and siyms of 
prrfoiiil ed duodenal nicer may he ret erred 
to the rij^lil iliac fossa. 


I'iif. hid. — The appendix is not culp- 
able. Ascertaining d there is fluid in 
the upper abdomen. 


looks a little inllamed when it has been bathed in duodenal contents. 
If there is purulent lluid in the peritoneum, and the inllamed appendix 
is imperforated, get someone in the theatre to slit up the appendix. 

If the appendix is the source of the trouble it will surely be more 
pathological on the inside than on the outside*; il not. this organ 
is blameless. Search elsewhere. On more* than one occasion I have* 
derived help from passing up a swab on a holder towards the duodenum 
and leaving it in situ for a moment or two (/ f \g. 104). Obviously il 
on removal the swab is soaked with non-odorous fluid it is imperati\e 
that the upper abdomen be explored. 
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Pseudo-perforated Ulcer. —Occasionally cases are encountered 
which present many, it not all, of the characteristics of a perforated 
gastric ulcer, yet. on laparotomy nothing is found. The gastric crisis 
of tabe*s, of course, is a well-known trap, but this is so familiar that 
1 venture 1 to think this error is very seldom made* at the present time. 
In this connection it is interesting to refer to Case 75 of my series. 
This patient had both tabes dorsalis and a perforated duodenal ulcer. 
The* diagnosis of perforation was clinched by the 1 elicitation of shifting 
dullness. 

An acute 1 exacerbation of symptoms of chronic gastric ulcer may 
simulate* a perforation of that uleeT. Usually rigidity is localized, but 
occasionally it is not possible to be* e # ertain if the* ule*e*r has perforated 
or not. If doubt e*xists. la pa rotoniy should be* performed. 

W. ( .. aueel Mi. <ja\e* a typical ^astrie* ulcer history e*xtenelinu over 5 
years. At (i p.m. lie was seized with ai>onizini> abdominal pain, and his 
eloe*tor sent him to hospital at 10.150 with the* diagnosis of perforation. 

He* presented a e*lassie*al picture of pe*rfo rated gastric ule*e*r. as regards 
board-like* rigidity. There* was one* ext raord inary feature of the* case* - the 
ai>‘oni/.in <4 pain came* in spasms, and radiated down the* arms to the* linker- 
til > s . lie* had two such spasms whilst be*inn e*\amine*d. "Wishing to 
e*xe*lude* the* possibility of a cardiac lesion I asked my medical colleague 
to se*e* him. As the* heart and luiu»s were found to be* normal, immediate* 
laparotomy was done. A lar^e an^ry pyloric ule*e*r was found, but no 
perforation. Posterior kast ro-enterostomy was performeel. Iterovery and 
re 1 ief. 


PERFORATION OF AN INFLAMED DUODENAL DIVERTICULUM 

C. I*. IS. 1 1 add if s ('as r. — 

A married woman, a.kvd J7, e*omplaine*d of epigastric pain. On the* 
following day the* pain became more* acute*, and she* veuniteel tour times. 
On examination, the* temperature* was 101*5 . and tlu*re* was rigidity anel 
tenderness over the* upper part of the* rikht reed us muscle*. A diagnosis 
of ae*ute* appe*ndie*it is. with t lie* appe*nelix uneie*r the rikht le»l »e e>f the liver, 
was made. 

On ope ning t he* abdome n by a paramedian incisiem t lie* a|)|)enelix an as 
found to be* normal. r Fhis was re*mo\eel. Flakes e > f lymph Avere* se*e*n on 
the* peritoneum in the* upper part of the* wound, anel a lump was palpable* 
in front e>f the* rikht kidney. The* skin incision was pre>le>n<>eel upwards, anel 
an incision made* thmiikh the peritoneum oil the* enitcr siele e>f tlu* seeonel part 
of the* duodenum. It was then |>ossible te> isolate* a pouch conneeteel Avith 
this part of the* duodenum. The* pencil had a eliameter e>f an inch, Avas 
t hin-Avalled, and black in the* centre*. The eliA erticulum Avas excised, anel 
the* base* e*le>se*el. It was found impossible te> iiiA'a^inate the* suture line 
satisfaete»rily. The friable* })eritone*um Avas approximated as we ll as possible, 
anel a stab drain inserted. 

On the thirel day after operation duodenal ce intents bei>an te> pour out 
of the stab drain. This kraelually e*easeel, anel the stub Aveuinel closed e>n 
the* I7t.li daw Uee*e>ver\ T . 
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PERIGASTRIC ABSCESS 

Perigastric* abscess is nearly always due to a perforation in the 
stomach or duodenum. There is little to be done except to drain the 
abscess in the first instance. The mortality of the condition is con- 
siderable*. A complication to be watched for is gastric or duodenal 
fistula, the latter being the graver complication. 


Duodenal Fistula complicating Perigastric Abscess. — A man of 

5i3 had a perigastric abscess, which was opened and drained. On the 
6th day food and bile came through the wound, and within twenty- 
four hours the abdominal wall had become excoriated in spite of 
dressings of horse serum. A few minutes after taking food most of the 
bolus appeared in the dressing. Forty-eight hours later the patient 
was losing ground so rapidly that operation was advised, lie* was fed 
rectally for twenty-four hours, the left upper abdomen was then opened 
under gas and oxygen, and gastrojejunostomy with pyloric exclusion 

was performed without much difficulty. 
Two days later tin* patient developed gastric 
tetany and died. 

Berg's operation (gastro-enterostomy 
and pyloric exclusion) appears to be an 
excellent measure for duodenal fistula occur- 
ring after rupture of the duodenum (see p. 
188); but for a patient worn out with a 



Fig. 105. - Suction iipptim- 
t ns used ill a case of duodenal 
fistula (Cami-ran). 


gastric ulcer which has perforated and given 
rise to a perigastric abscess it is too 


severe a measure. 


Cameron has treated successfully a duodenal fistula by connect- 
ing the wound with an electrical sucking machine (F/g. 105). The 
electrical apparatus was run continuously for eleven days in Cameron’s 
case, 700 c.c. of bile being recovered, and spontaneous healing resulted. 
Jejunostomy is also a good line of treatment, and can be performed 
under local amesthesia. 


R. Warren's Case . — 

A mail of 50 had a perigastric abscess which was opened. A few days 
later almost all the food he took came out through the opening. .Jejunostomy 
was performed, and the patient fed in this manner for live weeks, by which 
time the abscess was healed and he was able to take food by mouth. 

Conclusions . — In duodenal fistula following perigastric abscess 
endeavour to fix up some form of suction to keep the wound dry. The 
electrical sucker is the ideal instrument for the purpose, but a CathcarCs 
cvacuator would probably act quite well. Protect the skin edges with 
horse-scrum dressings. If the patient is not able to obtain sufficient 
nourishment, jejunostomy under local amesthesia is indicated. 
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GASTRIC TETANY 

This rare complication, seen in cases with chronic dilatation 
of the stomach, may occur after gastric operations. The spasms 
are usually confined to the extremities, and the attacks are accom- 
panied by dyspnoea and cyanosis. If the stomach is dilated it should 
he emptied and kept empty with a Hyle's small stomach tube, the fluid 
being aspirated at intervals. Continuous intravenous saline and 
glucose should be administered without delay. Parathyroid (extract 
is said to be of value, also calcium chloride. I gr.. intravenously. 

H/EMATEMESIS AND MEL/ENA 

It is important to recognize that there arc two main conditions 
which give rise* to severe hamatemesis : (1) Gastrostaa'is : The ha inor- 
rhage occurs from a number of oozing points. If the stomach is 
examined at necropsy no definite lesion can be demonstrated. This 
condition is peculiar to women, and is usually seen in early adult life. 
(2) I hemorrhage from the erosion of a vessel in the re 'all of a ehronie peptic 
ulcer : This type is more common in men. A careful history, com- 
bined with a consideration of the age and sex of the patient, will 
often elucidate with which condition we are dealing. 

Gastrostaxis. Under no circumstances, either immediately or 
remotely, is operation indicated. Rest, withholding all food and 
fluids by mouth, morphia, water per rectum (tap water does not make 
tilt' patient so thirsty as saline), hamoplast in subcutaneously, and 
perhaps adrenalin per os. are the lines on which treatment is based. 
These patients usually come under the can' of a physician, and the 
great majority recover with medical treatment. On the other hand, 
this type of gastric lucmorrhagc may prove fatal in spite of such 
treatment. I have seen three cases at necropsy, and have marvelled 
at the fact that a fatal lucmorrhagc can occur from an apparently 
normal-looking stomach. In the more seven* type the surgeon is 
asked for his opinion. Again, under no circumstances advise operation. 
Rlood transfusion can be recommended safely. I have had the 
opportunity of transfusing a number of these eases. Several were at 
death's door. There is hardly a more satisfactory condition to treat. 
The benefit, from transfusion is immediate, and the lucmorrhagc nearly 
always ceases from the time of the transfusion. In very amende 
patients a second transfusion in a week's time is advisable. 

Very occasionally the lucmorrhagc* recurs after transfusion. In 
the following case six transfusions were* carried out. 

I was called to see M. AY., a married woman aged 4a, one Sunday after- 
noon in t he spring of 1928. The foot of her bed was on high blocks. Even 
so, she* was pulseless, blanched, and had been pronounced to be dying earlier 

E. s. 8 
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in the afternoon. The history was that she had had pain alter food lor 
about a month. Two days previously there had been violent lKcmateinesis 
and inehena, which had recurred in spite of medical treatment. 

A boy scout was sent for. and she was transfused with a pint of 
his blood, with immediate and considerable benefit. Four days later 
she was given an enema, afterwards felt faint, and soon relapsed into 
the same desperate condition. She was transfused from her brother, 
who had been grouped and was standing by in readiness. Six days later 
she again felt faint, and after passing a stool of clotted blood, was almost, 
as bad as when seen on the first occasion. She was again transfused. At 
short intervals of a few days the story was repeated, and live times she 
was rescued from a dying condition by transfusion. After the fifth trans- 
fusion I felt that there must be a chronic gastric ulcer bleeding, and on 
making further inquiries from a relathe, it was learned that she had been 
under treatment for gastric trouble fifteen years previously. After yet 
another transfusion (the sixth), the abdomen was opened under gas and 
oxygen. The stomach and duodenum were perfectly normal to sight and 
touch. The incision was therefore closed as quickly as possible. From 
this time onwards she made steady progress, and was quite well when seen 
nine months later. 

Severe Hsematemesis from a Chronic Gastric Ulcer. This is a 

difficult subject, requiring much 
judgement. The following points 
should be borne in mind: 

1. Hivmatcmcsis from a chronic 
gastric ulcer tends to recur. While 
very few patients die from the 
initial bleeding, many do so from 
a second or third luemorrhage. 

2. Operation attempted whilst 
the bleeding is in progress, or soon 
afterwards, is attended by a high 
mortality, which has not lessened 
substantially since blood trans- 
fusion became more general. 

*‘3. Gastro-enterostomv cannot 
possibly stop the spurting of an 
eroded artery. (A rapid gastro- 
enterostomy was considered good 
treatment some years ago.) 

4. Owing to the very free 
anastomosis, ligature of arteries 
surrounding the stomach is an entirely unreliable method of control- 
ling arterial haemorrhage. 

5. In comparatively rare instances immediate or very early 
operation is indicated. When it is, the bleeding point should be 
attacked directly. 



Fig. J 00. — -Chronic* gastric ulcer with 
a largo gaping artery in the orator. 
From a sketch made in the post-mortem 
room in the case of a man of 08 who died 
from lnem at emesis. 
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\\ v will assume that I Ik* surgeon lias boon summoned urgently 
to a ease ol seven* laemat emesis. The patient is in a poor eondition, 
and the usual medieal regime has failed. In such eases a simple blood 
transfusion can he reeommended. The old bugbear that one must 
t it* the vessel before transfusing the patient, is largely a theoretical 
concept. Blood transfusion tends to stop the hamorrhage, at anv 
rate temporarily. After the transfusion, general treatment (morphia, 
rectal tap water, etc.) is instituted again, and arrangements are 
set in motion for further transfusion should it become necessarv. 
For instance, in oik* ease I had a near relative accommodated 
in the building for a week, ready to act as a donor. In most cases, 
by simple blood transfusion, it is possible to tide the patient over for 



/■'it/. 1(>7. nr suiuiv of u Mmlint: trust ri<* nlorr. 

a fortnight or three* weeks until his general condition is satisfactory, 
wlien an operation, designed both to stop further hiemorrhagc and to 
cure the nicer, is advised. 

In rare eases the hamiorrhage recurs soon after transfusion (Fig. 
1 00). It is then that re-transfusion, for which arrangements have been 
made, is performed. If the interval between transfusion and the 
necessity for re-transfusion lias been several days, it is advisable to 
wait forty-eight hours before operating. If this interval has been 
shorter, it mav be advisable not to wait so long, or even not to wait 
at all. 

When operating has to be undertaken under these circumstances, 
lives will be saved by reducing the intra-abdominal manipulations to 
the barest minimum. We should realize that we are not operating 
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for chronic gastric nicer, but to save life from bleeding. The patient 
is weak and dosed with morphia, so local amesthesia will usually 
suffice. Through a mid-line incision the stomach is delivered. The 
approximate position of the ulcer is located by touch. After packing 
off the area, the stomach is opened. Unless the ulcer is adherent to 
the pancreas, it may be pushed towards the incision by the lingers 
on the outside. Using deeply-placed, interrupted sutures of well- 
tanned catgut, the whole of the ulcer is obliterated (F/g. 107). 'Phis 
operation can be carried out in most ulcers, but may have to lie 
modiiicd to suit special circumstances. For instance 1 , in a very large 
ulcer, unless the actual bleeding point can be seen and oversewn, 
recourse 1 may have to be made to the cautery, a less reliable' method 
than suture*. The bleeeling point is attae*ke*d, and the* cure* e>f the* ulee*r 
left until another day. 

To recapitulate: In severe ha*mat e*me*sis from a chronic gastric 
ule*er put ye>ur trust in bloexl transfusion and re -t ransfusion. If urgemt 
operation is unavoidable*, se*w up the* ulce*r fre>m within. 

EMERGENCIES ARISING AFTER GASTRIC OPERATIONS 

Pre>bably no class e»f e*ase is se) we>rrying as dealing with an eine r- 
gene*y fe>lle>wing gast re>-enterostomy. Particularly unenviable* is the* 
lot of a young surgeon who has to decide the* right course* of treatment 
when he has ne>t performe*el the* original o]>eration. 

Twe> spe*e*ial e*me*rge*noics after gastro-e*nt erostomy are*: (1) 
Hccmatemesis ; (2) Yiciems circle* veuniting. Fe>rtunatcly, both of 

these arc now rare, and they arc getting rare*r. Rut. for this very 
reason, we must be adequately ])re*pare*d for them. 

Hsematemesis. — Loosening the* (‘lamps afte*r a second row of 
sutures has be*en inserte*d and waiting a few moments te> see* if the re* is 
any bleeding point, has re*elue*ed the* incielence of post-operative* hama- 
temesis enormously. Though ble*e*ding following gast roje*junostemiy 
is nearly always from a vessel in the suture line*, the* peissibility 
of the ulcer being the soure*e of the* hamorrhage* must be* e*onsidcre*d. 
In orde*r te> get a thorough grasj) of the tyj)e of ease* with whie*h we* 
are at present eoneerned we will de*seribe an actual e*xample. 

The patient has a gastro-enterostomv performed early in the 
afternoon. At 10 p.m. he vomits rather bright-Ioe)king blood. Twe*nty 
minutes later he has a large vomit consisting of clots and bright red 
blood. How is the ease to be managed ? 

If the general e*ondition is good, adopt the* following : 

1. Wash out the stomach gently with 2 per cent bicarbonate of 
soda in normal saline at 120° F., and into the last portion of the wash 
adel a elrachm of adrenalin. If there are no clots in the vomitus try 
a Ryle's tube for washing out the stomach in the first instance. If 
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clots arc present or the Ryle’s tube becomes blocked, a large stomach 
tube must be substituted. 

2. Have the pulse recorded on a separate piece of paper pinned 
on the chart. 

ii. Hive morphia .J gr. subcutaneously. 

1. Cict the blood grouped and arrange for a suitable donor to 
hold himself in readiness. 

Whilst a most conservative attitude 1 should always be adopted 
towards reopening the abdomen, there should be no such attitude 
towards blood transfusion. Re-suture of a bleeding anastomotic 
suture line- I have seen brought to a successful conclusion when death 
would have been inevitable with any but operative treatment. Never- 
theless. such eases are. unfortunately, exceptional. A more usual 
result is to find that, whilst the patient recovers from the second 


operation and gives every hope of recovery, a curious post-operative 
peritonitis supervenes about tin* fifth day. and death quickly follows, 
the terminal stages being characterized j , 

by a low muttering delirium. A former V 

colleague of mine* noted this unhappy I \ 

sequence of events in three consecutive y* \ 

eases. This depressing picture should 

not induce us to fold our hands when / J 

wo ought to be opening our instrument I f W y 

bag, but rather serve to impress upon \ l 1^7 

us to try, if' possible, to arrange for f J 

transfusion before deciding to operate ^ — / 

in all but the most urgent bleeding. 

An experience of ordinary eases of • 

lia'iiiiitciiicsis leads one to suppose that „ g'- M'-« l.-i ,,i i..- 

l)lood t ransfusion, repeated if* neecssarv, inj» the anterior wall. Uv this 
"ill often stop the han.orrl.aae or 
rather tide the patient over a critical 

period, rendering an immediate operation unnecessary. If the bleeding 
continues in spite of transfusion, if it is thought wiser to hurry forward 
the operation, or if a suitable* donor cannot be obtained quickly 
(‘iiough, then operation must be undertaken. 

Operation. The skin is prepared as carefully as possible. The 
sutures are cut with scissors, and the abdomen is reopened. It is 
unwise* to omit to place towels accurately on the skin edges, for 
infection is very prone to supervene when the* abdomen has to be 
re*opcned before the original incision has had time to heal. The 
stomach is delivered. There are then two possible courses to follow 

Method I : Open the* anterior wall of the stomach opposite the 
posterior gastro-enterostomy (/’Vg. 10S) and inspect the interior. After 
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swabbing out the blood and blood-clot look first at the posterior 
suture line and then the anterior. If no bleeding point is discovered, 
the gastro-enterostomv is grasped by placing a stay suture at each end. 
These are drawn up and the gastro-enterostomv is pulled up into full 
view. Using a lockstitch the circumference of the gastro-enterostomv 
is oversewn. This will control the haemorrhage. The gastro-enteros- 
tomy is allowed to fall back. This method would appear to be the 
better, and was used bv Estes on two occasions with absolute success. 
The anterior stomach wound is closed by a double layer of sutures. 

Method II : The fixation stitches in the mesocolon are cut. 
Clamps are applied and the anterior rows of the anastomosis unpicked. 
The gastric clamp is then loosened and the posterior row inspected. 
A bleeding point is dealt with. If no such bleeding point is found, 
the posterior layer is reinforced, and from thenceforward the steps in 
the operation are exactly the same as an ordinary gastro-enterostomy. 
In a successful ease at which I assisted this method was employed. 

Remembering that post -operative peritonitis is prone to follow 
this reopening of the abdomen, (‘very possible precaution of packing 
off the area with hot moist abdominal pads should be taken. 

In severe hamatemesis following partial gastrectomy, re-operation 
is absolutely contra-indicated. Blood transfusion offers the only hope. 

Remote Severe Post-operative Mehvna. Severe mehena sometimes 
occurs a week to ten days or more after gastro-enterostomv. The 
particular type of ease this uncommon complication seems to favour is 
duodenal ulcer with stenosis. When ha morrhage occurs so remotely, 
it is unlikely that the bleeding is coming from the anastomosis -it is 
the ulcer which is bleeding. This type of hamorrhage is liable to be 
overlooked, especially as the patient has probably been doing well up 
to the time of its onset. In a case of this description in which 
blood transfusion plus laparotomy was performed, the operative part 
of the treatment (opening the duodenum and cauterizing the ulcer) 
was not satisfactory, for adhesions made the operation very dillieult. 
Simple blood transfusion, and arrangements for re-transfusion if 
necessary, is the treatment to be recommended. 

Vomiting after Operations upon the Stomach : Vicious Circle 
Vomiting. If the vomits are large , the patient collapsed , and particu- 
larly if the untoward symptoms come on suddenly , it must be assumed 
that some degree of acute dilatation of the stomach is present , and treat- 
ment is conducted accordingly (see p. 102). 

During the lirst forty-eight hours after operations upon the 
stomach, a proportion of patients bring up bile in varying quantities. 
In order that we may be in a position to judge whether the stoma 
is functioning, orders are given that the vomitus is to he measured 
and recorded on a separate slip (see Chart, p. 119). From this special 
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chart are added up 1 1 ic* amounts vomited during a given twenty-four 
hours. If tlu* total is in the neighbourhood of 50 oz. it is etTtain 
that the stoma is not functioning. Vomiting occurring during the 
first fortv-e-ight hours after operation is not as a rule a matter for 
serious concern. This vomiting is no doubt due to a local ileus of 
the intestine in tlu* neighbourhood of the stoma, consequent upon 
the operative trauma. 

Vomit Chart. 


1 1 ATI '. J Tf.MK 

20 2 20 i t.IiO pan. 

0.15 p.m. j 
7.30 p.m. 
0.40 ]>. in. 

21 2 20 1.30 a. ill. i 

0 a. in. ! 

7 a. m. 

8.00 a. m. 


t n antitv j 

5j 
5.) 

5 ij 


Dark brown fluid 


.j U 
?> v 
r> hi 
.vj 


Bile 


Treatment of \ T (uniting Occurring during the first Forty-eight Hours. 

-Withhold everything by mouth. Administer j gr. of morphia. 
After straining through ^auzr. the vomited bile is mixed with normal 
saline 1 and returned to the patient per rectum. Nothing is given bv 
mouth until the vomiting has definitely ceased for twenty-four hours, 
when the usual post -operative 1 graduated feeds are eommeneed. 

Treatment of t'omiting that still continues after Forty-eight Hours. 

If the vomiting still continues in spite* of the* above regime, the 
stomach must be* aspirated and irrigates! through a ltyle’s tube, and 
the* irrigation e*ontinue i d until it is returned ejuite* clear, when 2 or 3 oz. 
of the* solution ( - per ewn t sodium bie*arbemate). te> which has been 
addeel 1 min. of ae. hyelroeyan el i 1 . . is le ft in the stomach. After this 
the* patient is ordeml .} gr. of morphia and J e.e. eif pituitrin. and 
a re*e*ta! saline 1 with glueeisc is given eemtinuously. The semi-prone 
peisition may be 1 aele >j >te*el with advantage. The tube may be left 
in situ and the* stomach aspirateel at intervals or e*emtinuously (see 
p. 101). 

I1‘ the 1 vomiting rcceimmcnecs after this, a seriems view of the ease 
must be 1 taken. Hefe*rring to the* vomit e*hart, we can see whether 
the* obstruction te> the 1 outflow to the 1 stomach is complete. Fifty 
oune*cs e>f bile 1 vomited during twenty-four hours subsequent te> gastric 
lavage 1 , e>r a micwal e>f violent vomiting soon after the stomach has 
been washeel e*lcar. is very suspicious of a vicious circle. True, it is 
possible that the 1 obstruction may be elue 1 to oedema eif the stoma, a 
rather theoretical concept. If the condition of the patient is not 
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deteriorating, it may be advisable to rely upon gastric* aspiration and 
irrigation, a course; which is to be delinitely pursued and persisted in 
if the calculations show that even one-third of the bile is passing 
through. 

While we arc most reluctant to reopen the abdomen, a time is 
reached when, in our judgement, it is unwise to delay longer. The 
stomach is washed out, the patient given morphia, and saline and 
glucose per rectum. If he has been starved for some days, a nutrient 
enema may be given. Operation is arranged to take place in about 
three or four hours' time. Under gas and oxygen the abdomen is 
reopened, and every precaution possible is taken to avoid infecting the 
peritoneum from the skin. The lirst thing to ascertain is whether 
there exists an obvious obstruction distal to the anastomosis. Ry 
tracing the loop downwards for about a foot, especially if it is not 
dilated, this is at once ruled out. 

If the previous operation has been a gastroduodenosfontff , the 
indication is clear — perform gastro-enterostomy. 

If the operation :cas an anterior gastro-cnlcrostomif. anastomose* 
together the efferent and afferent loops. These loops arc* accessible 
and the operation is simple. 

If the operation has been partial gastreet(nnif. anastomose* together 
the efferent and the afferent loops. Again these loops are accessible*, 
and the technical part of the operation presents no particular dillieulty. 

If the operation r vas a posterior gastro-cnterostoiutf. turn up the* 
colon and observe the transverse mesocolon and the stoma. Perhaps 
the hole in the transverse mesocolon is small, and the anchoring 
sutures have failc'd to prevent the anastomosis slipping upwards into 
the lesser sac, thereby kinking the jejunum. Such findings are quite 
exceptional. If there is a definite kinking of the efferent loop from 
this cause, the stoma is drawn downwards and the* stomach wall in 
the region of the anastomosis is firmly sutured to the* mesocolon, 
care being taken to avoid including the* middle* colic artery in one 
of the stitches. 

In one such e*ase I was able to demonstrate clearly a kink caused 
by a retraction of the stoma upwards into the lesser sac, a re*etifieat ion 
of which immediately put matters right. Encouraged by this success, 
on the next occasion on which it was necessary to reopen the abdomen 
I thought such a kink existed, and rc-arrangeel the* mesocolon about 
the gastric side of the stoma, but without benefit. 

Unless something really definite and rerneeliable* is found, we 
must proe*eed to design a method by which the bile is short-circuited 
from the afferent to the efferent loop (Fig. 10 ( J). 

Anastomosis between the efferent and afferent loops after the 
modern no-loop posterior gastro-enterostomy may be difficult. It is, 
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however, the most practical solution to the problem when loops can 
be brought into juxtaposition. 1 have carried out the measure with 
success and have also regretted not having resorted to it earlier. 

In very ill patients with vicious 
cycle vomiting Hugh Donovan re- 
commends, and has practised success- 
fully. the following excellent pro- 
cedure. lender local amesthesia the 
abdomen is re-opened. A large self- 
retaining* catheter (Maleeot type), 
stretched on an introducer, is inserted 
into a small opening in the stomach 
and guided through the stoma down 
the efferent loop of jejunum for six to 
eight inches. The operation is then 
completed as a Seim's gastrostomy. 

A feed can be given down the tube 
on the operating table. In success- 
ful eases the* Maleeot catheter is 
removed about the eighth day. and 
usually the gastrostomy opening 
closes spontaneously. 

Retrograde Intussusception after 
Gastro-jej unostomy. In the majority 
of eases the intussusception occurs 
long after gastrojejunostomy has been 
performed. In two recorded eases the 
patient was pregnant at the time. If the condition is borne in mind, 
it is by no means impossible to make a correct pre-operative diagnosis. 
Symptoms occur suddenly. The pain is griping, epigastric, colicky. 
Vomiting soon occurs, and is frequently repeated. The vomitus is 
iirst of all food, then bile, and then blood. Rigidity and tenderness 
are absent, and perforated gastrojejunal ulcer can then be ruled out. 
In six recorded eases a lump had been felt in the epigastrium. 

11 (Million Drummond' s' Case . — 

A platelayer, aged :k>, on the previous day was seized with spasmodic 
epigastric pain after taking food. The pain, coming in spasms, had con- 
tinued, and he had vomited many times, latterly almost pure blood. The 
patient looked ill. The pulse was <)(> and the temperature 08 . Whilst 
under observation he had several attacks of pain accompanied by small 
vomits of blood. Examination revealed a sear in the epigastrium. lie 
had had gastro-entcrostomy performed sixteen years previously. There 
was no tenderness or rigidity. Two hours after admission laparotomy was 
performed. The proximal loop of the anastomosis was enormously dilated. 



In 1 !. Amisloinosiim tlio cfiVr- 
nt and afferent loops. The second 
HVtT of Sill uivs is about to be inserted. 
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About six feet of small intestine from the distal loop had become intussuseepted 
into the stomach (Fig. 110). This was easily reduced. 

After the abdomen has been opened and the condition recognized, 
reduction is undertaken by squeezing the mass in the stomach towards 
the stoma. In all eases reduction has been easily accomplished. If 
the condition is not remedied by operation, it is usually fatal. 



Fit). 1 1 0.— Retrograde intussusception of i lie small intestine after gastro- 
jejunostomy. 


ACUTE PHLEGMONOUS GASTRITIS 

As this condition is neither excessively ran* nor necessarily fatal, 
it will receive some detailed consideration. 

Acute phlegmonous gastritis was called by Rixford “acute suppu- 
rative cellulitis of the stomach”, and the latter nomenclature conveys 
an accurate picture of its pathology. The stomach is swollen and 
angry, and pus is found in the submucosal layer (Fig. 111). 
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Lord Moynihau's Case . — 

The patient, a hoy aged 17, was taken ill a few hours after eating pork 
pie. He complained of acute abdominal pain, and there w T as exquisite 
epigast rie tenderness. 

The epigastrium was distended, and the abdomen, inflated in its upper 
part but retracted below, presented a very striking and unusual appearance. 

The boy was very ill ; the pulse was never less than 118 ; there were 
collapse, vomiting, and profound prostration, which ended in death about 
thirty-eight hours after the onset of symptoms. At the post mortem a 
typical and most acute phlegmonous gastritis was found. Xo lesion of 
the mucous membrane of the stomach could be seen. 

The offending organism is nearly always a streptococcus. The 
solitary exception appears to be a ease in which the pneumococcus 
was found. When the stomach has been examined after death, the 
mucosa has been found to be intact and comparatively normal in all 
but a few instances. In these exceptions a carcinoma or a chronic 
gastric ulcer has been present. 




of phlegmonous gastritis. 


In its most acute form the cellulitis invades both walls of the 
stomach from the eardia to the pylorus. There is a localized form of 
the disease which, when situated near the pylorus, has been success- 
fully treated by partial gastrectomy, as in Gerster's eases. 

The diagnosis is exceedingly dillicult, if not impossible. In the 
very acute generalized forms, acute pancreatitis, perforated gastric 
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ulcer, and pneumonia enter the clinical picture ; while in the variety 
confined to the pylorus, acute cholecystitis appears to he the most 
likely pre-operative diagnosis. 

Treatment of the Generalized Variety. — Local anaesthesia, supple- 
mented if necessary by gas and oxygen, is advisable. On opening 
the abdomen some perigastric peritonitis is likely to be found. Tin* 
stomach is infiltrated and inflamed, its w r alls being likened to wet 
blotting paper. If any doubt exists as to the nature of the condition, 
we mav avail ourselves of Rixford's suggestion and insert a hypo- 
dermic syringe into the stomach wall. This author withdrew' thick 
muddy pus into the syringe from the submucosa. 



l'i<j. 112.— Acute phlegmonous gastritis. (Jenemlized form. Incisions urc 
made down to the submueo.sa. The stomach is brought on to the surface' and 
maintained there by a. glass rod. The tube oil tbr patient's left is a jejunostomv, 
for purposes of feeding. The tube entering the lower part of the incision passes 
into the lesser sae. 

As death occurs from peritonitis spreading from the stomach, it 
has been suggested by Weinstein and Klein that the stomach should 
be delivered on to the abdomen as is done in Paul's operation for 
carcinoma of the colon. Having opened the lesser sae between the 
stomach and the colon, a glass rod, or failing that a long lucmostat 
or even a length of gauze, is passed behind the stomach and made to 
emerge above the lesser curve through the gastrohepatie omentum. 
The incision is then closed about the prolapsed stomach. A piece of 
omentum may be included about the lowermost stitch which draws 
together the abdominal wall below the stomach. This omentum will 
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act as a barrier between the stomach and the general peritoneal cavity. 
Multiple incisions are made down to the mucosa. Incisions on the 
posterior surface are made prior to the introduction of the rod behind 
the stomach. Drainage of the lesser sac by a tube passing alongside 
the rod is necessary (Fig- 1 12). The prolapsed stomach is covered with 
hot moist gauze. The operation is concluded by performing jejunos- 
tomv through a separate incision to the left and a little below the 
original incision. Through the jejunostomy the patient is fed. 

W e may take advantage of the* knowledge that the condition is 
caused bv a streptococcus, and administer anti-streptococcal serum in 
addition to the general post-operative treatment. 


1 1 Hpcrtrophie Pyloric Stenosis of Infants is seldom an emergency 
condition. Occasions arise when it becomes really urgent to relieve the 
pyloric obstruct ion. The stomach should he washed out and a saline and 
glucose infusion given. The operation 
is best conducted under local ames- 
thesia. The abdomen is opened by an 
incision over the pylorus, the rectus 
muscle being either retracted outwards 
or split vertically. The greatly hyper- 
trophied pylorus is held in the finger 
and thumb and rotated somewhat so 
that t lit* upper surface comes to look 
forwards. The muscle coats are incised 
down to the mucosa {Fig. lid), great 
care being exercised not to perforate 
the mucous membrane, an accident 
(‘specially liable to occur where the 
hypertrophied pylorus terminates 
abruptly to join the comparatively 

thin duodenum. I ’sing a blunt dissector, the thickened muscle which 
cuts like an unripe pear is eased from the mucosa at the bottom of the 
wound and the mucosa bulges into the incision. It is a good practice to 
place a tiny piece of muscle from the rectus in the pyloric incision - this 
helps to arrest oozing. "Flic abdomen is closed. The feeding of the patient 
after the operation requires strict supervision. Very small feeds are the 
order of the day, especially during the first three days. 
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CHAPTER A 

THE GALL-BLADDER AND BILE-DUCTS 

GALL-STONE COLIC 

( » a L ii-sTo nk colic should he treated by an injection of morphia 
and hot fomentations to tin* uj)])er abdomen. 

If the attack is followed by jaundice it is almost certain that a 
stone has entered the common duct. Even when the jaundice is 
unmistakable ge>e>d results often follow expectant treatment. It 
is my practice never te> be* in a hurry te> ope*rate upon a patient whe> 
has liael recently an attack e»f gall-stemc ee)lie. Even in eases of 
mode*ratcly deep jaundice, by waiting patiently lor a week or more 
we* can often spare he r having an e>peratiem at an unfavourable* time. 
fe>r so <)fte*n the* jaundice cle*ars e*ven though at the* subsequent e>pera- 
tion a stone* or stone's are* founel in the* common eluct. Jaundice 
means de*presse*d liver function. Operation on patiemts with a 
de*|)re*sse*el liver funedion will revsult in a percentage of unexpected 
eleaths in the* }>e)st -e»j)e*rat i vc perioel. fatalities whie*h are often unex- 
j)laine*d by morbid anatomy. 

As soon as the* ae*ute* symptoms have* subsiele*el. felamine — a biliary 
antiseptie*. two tablets taken with a full glass e>f cede! wate*r twie*e 
daily- — can be* pre*se*ribe*d, and is e>f some* value. 

While* the* above remarks e*one*erning e*ase*s of early obstruedive 
jaundice will be* founel applicable* in me>st instane*e*s. e)ee , asie)nally there 
will arise* examples when the* jaundice is bee*e>ming deepe*r anel the 
patient’s temperature suggests that cholangitis is likely te> supervene. 
I Ie*re*. e > f e*ourse*. to elelav unduly would be a surgie*al misdemeanour. 
The* operative* treat me*nt e>f obstruedive jaunelie*e* is elise*usseei on ]). 139. 

CHOLECYSTOSTOMY 

The* indications for urgent che)leeyste>ste>my are : — - 

1. Fulminat ing e*lie>le*e*vst it is. Failure of ex])e*etant treatment. 

2. Empyema e>f the* gall-bladder. 

3. Diagnosis une*ertain. Aeaite inilammation e>f the gall-blaelder 
founel. 

1. lYrfe>ratie>n e»f the gall-bladder. 

5. As a subsidiary therapeutic measure in aeaite pancreatitis. 

G. Stone* im])aete*el in the common bile-duet, anel chedangitis and 
chohemia threatening life. 
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Operations on the gall-bladder are made easier by having a sand 
pillow under the back about the level of the 11th dorsal vertebra. 
Most modern operating tables are provided with a movable bridge 



Fit/. 114. -riu- £all-hladder position showing tli< ‘bridge 

t u I >i<* elevated. 

(Fig. .11 t), which is more convenient than the pillow. It is ini])ortant 
to see that the* patient is in the correct position for this bridge to 
function before the operation is commenced. The adoption of this 
position is essential for cholecystectomy, but is hardly necessary for 
most operations of cholecyst ostomy. It is. however, a useful stand-by. 

Choleeystostomy can be performed through the mid-line incision, 
sometimes readily. If the patient is fat. the gall-bladder small, and 



Fi</. 11."). Incision for draining tlio gallbladder. In this ease in addition to 
clioloey sf ostomy tilt* ri^lit kidney pouch was drained through a stab incision in the 
flank. 


the anaesthetic troublesome, the operation may be distinctly difficult 
by this route. The right paramedian incision with retraction of the 
rectus outwards gives very fair exposure. An incision over the right 
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ivctus, splitting that muscle, provides cv(*n better exposure than the 
paramedian incision. Hy this route the abdomen is more easily and 
more quickly opened, and certainly more readily closed, than bv the 
paramedian, especially if the ana-sthetie is not all it should be. 

The limited transverse incision (7'7g. 115) is the one I favour for 
cholecyst ostomy when the diagnosis is certain. It gives good access 
to the gall-bladder and it does not disturb nature's barriers around 
the seat of infection. 1 have used this incision under local aiucsthesia 
with perfect satisfaction. 



B 

A. WIhmi tin 

tons tlio incision is rlosotl nbout tin* twin* by intoi ruptcil stitches. B, The tube* 
is tin'll brought through a, convenient portion of umcntuin, which reinforces 
I he silt III !' line. 

The 'Transverse lneision. Directly over the fundus, if the gall- 
bladder is distended, or over the anatomical surface marking, an 
incision is made designed to bisect at right angle's the right rectus 
muscle. Towels are clipped to the skin edges. The rectus sheath 
is divided in the length of the incision and the fibres of the rectus 
arc displayed. With light touches of the scalpel the muscle fibre's are 
sectioned a few at a time, keeping strictly in the transverse plane. 
Sometimes then* is hardly a vessel to ligate', usually the dc*cp epigastric 
ve*sse*ls re*quire attention anel a ligature* em a ne*e*dle is the* be\st metheul 
of securing a bleeeling ve*ssel in muse*le. 

Having loe*ateel the elise*aseel gall-bladder, and f reeel any aelhesions 
there'to, a moist gauze pael is tueke*el b(*low the* gall-blaeleler. If the 

K. S. 1) 
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operating table is provided with a movable bridge, instructions are 
given at this stage for it to be raised. 

A small hole is cut in the centre of an abdominal pad, and through 
this hole the fundus of the gall-bladder is made to appear. The pad 
fits snugly around the organ, and when the viscus is opened, infected 
bile is prevented from running down and soiling the peritoneum. 

Puncture of the gall-bladder 
is the next step ( Fig. 117). 
As often as not, when it is 
tense* and inllamed. it is im- 
possible to clip a point on 
t he fundus in order to steady 
the organ. 'Flu 1 lingers of 
the left hand are inserted 
under the protecting pad. 
and the* body of the gall- 
bladder is steadied and 
pushed upwards whilst the 
trocar and cannula, with a 
sharp thrust, penetrate the 
l fundus. As soon as t he ga 11- 

J bladder is emptied of some 

i of its contents, its wall can 

^ be secured at some point to 

one side of t lie puncture in 
order to prevent it slipping 
back. When the fluid con- 
tents have ceased to llow. 
t he cannula is removed and 




0 * the fundus is opened by an 

^ incision. The edges of the 1 

Hr incision having been grasped 

by hicmostats. stones are re- 
moved from the int(*rior 

ri<t. 1 1 •Cholncystostomy. Moynihan s method 
of isolating the fundus of the gall-bladder. A dis- ( 1 * (g. 11S). I lUCSS t lie (*a leull 
tended gall -bladder is lirst .punctured with a trocar r „ rv ^ . » 1 1 

and cannula, and its fluid contents withdrawn. tUf X ^lHSTiaUO 

force j)s (Fig. 11b) are better 
adapted to this work than a seoo]). The lingers of the left hand 
beneath the the pad may aid in the removal of the calculi by milking 
them from the region of Hartmann's pouch towards the open jaws of 
the forceps. After the gall-bladder has been emptied of stones, and 
if time permits, it is a good practice to pass strips of gauze into the 
interior of the organ until it is dry. Minute calculi are often dis- 
lodged by this means. A quarter-inch drainage tube with a lateral 
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opening is then passed down into the body of t he gall-bladder, md 
is retained in position by a single catgut stiteh passing through the 
eiit edge of t he viscus. The gall-bladder is 
closed about t he tube (Fig. ]](>). In large 
inflamed gall-bladders with thick friable 
walls a purse-string simply cuts out. In 
such eases the junction between the tube 
and the wall of the gall-bladder must be 
made as perfect as possible by the intro- 
duction of interrupted sutures, two of 
which usually sufliee. The tube is then 
brought through a convenient piece of 
omentum (Fig. 110. B), which thus comes 
to rest upon and reinforces t lie suture line. 

If a mid-line or paramedian incision has 
been used, a stab wound is made over 
the gall-bladder and the tube is brought 
out through this. If the rectus has been 
split, the tube may be brought directly 
through the laparotomy incision at a 
convenient spot, in which east* the 
peritoneum must be* carefully and inde- 
pendently approximated above and 
below the tube. After the abdomen has 
been closed, the tube is brought direct Iv A S( <>op is also u useful 

. * uist runirnt tor t his purpose. 

through the dressings, and when the 

patient has been returned to bed it is connected to bottle for 
collect ing t he bile. 



Fi</. 1 1 0. 1 Vsjun tins' fciu'st rat pill-stmu* forceps. 


CHOLECYSTECTOMY 

A description of cholecystectomy will not be given here. We will 
only state that if this operation is contemplated when the gall-bladder 
is in an acutely inflamed state, it is doubly necessary to dissect and 
demonstrate clearly the cystic, the common hepatic, and common 
bile-duets before dividing the cystic duet (Fig. 120). If, as is some- 
times the case, oedema prevents this demonstration, it is safer to 
abandon the more radical treatment in favour of eholeeystostomv. 
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Cholecystectomy is seldom called for in urgent surgery. Te> t lios<‘ 
who are practised in its technique a description is superfluous ; to 
others, the simpler o]>eration of eholeevstostomy is recommended. 

ACUTE CHOLECYSTITIS 

Acute cholecystitis is not an indication for immediate operation. 
Intelligent inactivity during the* attack, and cholecystectomy after the 
attack has subsided, is safer and better in every way. No one who 

lias observed the regularity with 
which these eases respond to ex- 
pectant treatment would wish to 
interfere with Nature's reparative 
process during the acute stage*. 
Cholecystectomy performed after 
the attack has subsided carries a 
low mortality, and rids t lie patient 
of an e>rgan which is ost cer- 
tainly irreparably da iage*el and 
likely to give* rise to further 
t rouble. 

Delayed Treatment. The 

patient is placed in Fowler's posi- 
tion. Water only is given by 
mouth for two to three days. 
After this time a fluid diet is sub- 
stituted until all the symptoms 
have subsided. For so le>ng as 
the condition of the patient gives 
rise to anxiety the temperature 
and pulse are recorded every two 
hours. Hot fomentations or a 
hot bottle placed on the upper 

In/. I i’o. Cholecystectomy. The jmif- abdomen help to relieve* the pain, 

tjon oi the cystic*, common hepatic, and .... . . 1 

common bile-ducts lias boon displayed; No morphia IS glVCIl for till* first 

divi«lod.' iU “ rtery hBS > wcnl y-fonr hours unless the din- 

gnosis is absolutely undeniable. 

The inactive treatment of acute cholecystitis stipulates accurate* 
and confident diagnosis. If we* are* sure* that the* e*ase* is eme of acute* 
cholecystitis, it is seleiom necessary to open t lie* abdomen for a fort- 
night or more. If we cannot- exeluele perforated duodenal ulcer or 
high retrooireal acute appendicitis of under forty-eight hours' duration, 
it is essential to explore*. From time* te> time* exploration is the* emly 
course, and if an acute* cholecystitis is funnel, the* gall-bladder must 
be drained e>r removed. Feillowing this regime the* numbe r of e*ase*s 
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submitted to immediate operation will Ik* inversely proportional to 
our diagnostic ability. 

Very occasionally, whilst undergoing expectant treatment, the 
patient will have* a recrudescence of symptoms. A return of the pain, 
vomiting, and a rise in pulse-rate indicate failure of the treatment. 
One should endeavour to exclude acute pancreatitis in this type of ease. 
In any ease, immediate operation is indicated. I have seen only 3 eases 
of this kind. The symptoms became urgent on the seventh, seventh, 
and eighth days respectively. All recovered after immediate operation. 

Perforation of the gall-bladder from ulcerative cholecystitis is not 
very ran*, but I have not seen or heard of a ease where the gall-bladder 
perforated reft i 1st the patient tiy is wider treatment. There is no denying 
that it is possible for perforation to occur under these conditions, but 
with the patient under tin* direct observation of the* surgeon, who is 
able to operate immediately, even this exceedingly rare complication 
need not necessarily be fatal. 

To recapitulate : The danger of perforation whilst the patient is 
under a strict regime is an infinitely small one. Should it occur, it 
is by no means necessarily fatal if recognized promptly, which it should 
be with the patient under the conditions laid down here. To recom- 
mend immediate operation in acute cholecystitis on the ground of 
possible perforation is unjustifiable. No one would dream of recom- 
mending immediate operation during one of the acute exacerbations 
of a chronic duodenal ulcer on the ground that the* ulcer might per- 
forate*. Uncertainty of diagnosis remains the chief indication for 
acute* gall-bladder surgery. 

ACUTE FULMINATING CHOLECYSTITIS 

Wry few ease's of acute* cholecystitis fail to respond epiickly 
to the mm-ope rative* regime* just eleseribed. Here* is an exccptiem : — 

Afte*r his evening repast a solicitor was se*ize*el with acute pain in 
the* right hypoehondrium. I saw him at 1*2 mielnight. There was 
no particular ditliculty about the* diagnosis, for the rigidity was 
localizes! and his temperature was over 103 V. The hourly pulse- 
rate* during the* night shelved a steady ine*rease*. In the* early hours 
of the* morning lie* liael a rigor, anel, contrary tei most eases of acute* 
e*hole*eyst it is. the* fae*ie*s was that eif a very sick man. At 10 a. in. 
after he* had had a eeipieius infusion of saline and glue*ose I openeel 
the* abeleime*!!, using the* limit e*cl transverse* incisiem. The gall-bladeler 
was very tense* anel of a dusky meittled appearane*e*. Momentarily 
I wonelereel if chedecystcctomy wemld be the* right course, for so 
virulent a focus might well lead to spreading peritonitis. The oedema 
about the* cystic eluct and the repeirt from the anesthetist that 
the patent's condition was poor at once negatived this course. On 
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puncturing the gall-bladder thin blood-stained pus came out. There 
was a solitary calculus wedged in the entrance of the cystic duet, which 
was removed by the method shewn in E/g. 121 . Cholecyst ostomy. Tlu* 
pulse-rate remained unduly fast for several days, but steady improve- 
ment. in the general condition was maintained. He failed to return 
for cholecystectomy in six months as advised and arranged. 1 hear 
he has had mild attacks of gall-stone* colic. 

EMPYEMA OF THE GALL-BLADDER 

As a rule the clinical diagnosis of empyema of the gall-bladder 
is not difficult. The temperature fails to settle 1 in a short time, the 

pain continues, and there 
is a palpable* swelling. 
Under such circumstances 
the gall-bladder must be 
drained. Almost without 
exception, a stone* will be 
felt impacted! in the* com- 
meuieement of the* cystic 
duet ; occasionally t his is 
the* only stone present. 
Ry judicious upward pres- 
sure with the finger and 
thumb (E/g. 121) the stone 
can often be* expresseel 
into t lie* more* commodious 
re*gion of the neck of the* 
gall-bladde r. whe*re* it can 
be* re trieved and removed. 
Disimpaction of t his. the 
keystone of the* tremble*, is 
desirable*, themgh not vital. 
If the* ste>ne* remains the* 
patient usually re*e*e>vcrs. 
but a persistent muco-purulcnt fistula is prae-t ically inevitable*. 

EXTRAVASATION OF BILE 

On opening the peritoneum, if pure bile is found, the fe>lle>wing 
conditions must be thought e>f, and if the patient is ne>t in extremis 
the source of the extravasation must be found 

1. Perforation e>f the gall-blaeleler. 

2. Perforation e>f the bile-due*ts. 

3. Perforated duodenal ulcer (second part e>f the duodenum). 

4. Transudation of bile through the gall-bladder. 





/’e/. 121. — 

a slojjf* inipaHod in 
1 lx* cyst if <| net into tlx* 
n<*<*k of t Ik* ^all- Mud - 
d<*r. 
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If the condition has followed an abdominal accident the three 
following conditions should be borne in mind : 

1. Rupture of the gall-bladder (see ]). INI). 

2. Uupturc of the common })ilc-duct or hepatic duct (see p. 182). 

3. Rupture of the duodenum f see p. 187). 

PERFORATION OF THE GALL-BLADDER 

Perforation of the gall-bladder into the general j)crit oneal 
cavity is a most urgent condition. The bile is heavily charged with 
l)actcria and without operation general peritonitis soon follows. 

The Time Factor. 

Of 7 cases operated <>n within 12 hours 0 recovered. 

Of 1T> ., .. 2 t 10 

Of lf» 3 days 8 

Of 10 t *, 2 

( McWilliams. ) 

Difficulties in Diagnosis. Unless we know that the patient has 
suffered recently with gall-stones or cholecystitis the diagnosis is 
almost impossible. In the absence of such data the nearest approach 
to a correct pre-operative diagnosis will be that perforation of a 
duodenal ulcer has occurred. On the other hand, with a lead the 
problem is not by any means insuperable. 

A. II., aged 12. was admitted with a large tender swelling coming from 
beneath the right costal margin. The symptoms had been present for 
live days, but after the first few hours the pain had not been severe. Excre- 
tion pyelography showed a normal pelvis of the right kidney which heightened 
the suggestion that the swelling was a greatly distended gall-bladder. Two 
days later while his abdomen was being prepared for laparotomy he experi- 
enced a severe attack of pain which soon passed off. The pulse-rate, which 
had been normal, began to rise. On examining his perfectly flaccid abdomen 
1 was astounded to tind that the large lump had disappeared completely. 
On opening the abdomen free bile was found in the peritoneal cav ity. There 
was a large perforation in the gall-bladder just above Hartmann's pouch, 
and beneath this two gall-stones lay free. Cholecystectomy with local and 
suprapubic* drainage was carried out. Convalescence was uneventful. 

Operation. When the organ is examined the perforation is not 
dillieult to find. Its situation varies: it may be at the 1 fundus, 
or at Hartmann's pouch, or between the two. If the opening 
is at the fundus, it should be enlarged, the stones removed, and 
cholecyst ostomy performed. If the perforation is farther down, the 
gall-bladder may be slit up towards the fundus. After clearing the 
interior of stones and debris the gall-bladder may be reconstructed 
around a drainage tube. Alternatively, if the patient s general 
condition permits and the* operator is experienced in the technique, 
cholecystectomy is permissible. 
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Drainage of the peritoneum should always be carried out by : 
(1) Local drainage by a stab wound in the mid-axillary line, about 
l£ in. below the costal margin, in order to drain Rutherford M orison’s 
pouch ; and (2) Suprapubic drainage in all but very early eases. 

Localized Abscess Formation after Perforation of the Gall-bladder. 

— Unless the collection of purulent bile is considerable the diagnosis 
is indistinguishable from that of empyema of the gall-bladder. 

F. C., aged 06. had been ill for five days. There was a large tender 
mass beneath the right costal margin, but the overlying rigidity made it 
impossible to define accurately its limits. The temperature was 104 F. 
although he did not appear to be gravely ill. For forty-eight hours he was 
nursed in high Fowler's position. As the temperature remained at this 
high level and he was rather worst* than better operation was decided upon, 
the diagnosis being empyema of the gall-bladder. The abdomen was 
opened by the limited transverse incision described already. As soon as 
the peritoneum was incised bile and purulent gelatinous material escaped. 
A perforation was found in the gall-bladder near the fundus. A solitary 
calculus impacted near the fundus of the organ was expressed (see Fi<*. 121 ). 
Ftilizing the perforation, which admitted t Ik* little finger, cholecyst ostomy 
was performed and the abscess cavity was drained. Free drainage of bile 
through the eholecystostomy tube continued for seventeen days, the tube 
was then removed. Convalescence was delayed by retention of urine, but a 
good recovery followed. 

It is important to refrain from tearing Nature's barriers, which 
are usually the great omentum and the transverse colon. If f he 
perforation is inaccessible or other circumstances make* it difficult 
to deal directly with the gall-bladder, reliance can be placed in simple 
drainage of the abscess cavity. Seven out of eight eases so treated 
recovered (L. R. Fifield). 

PATHOLOGICAL PERFORATION OF THE BILE-DUCTS 

A man of 45, whilst walking home from work, was seized with abdominal 
pain. "With difficulty lie managed to reach his destination, a quarter of 
a mile distant, unaided. Twenty-two hours later he was brought to hospital. 
The temperature was ft? , the pulse 72. and he appeared very shocked and 
ill. The physical signs were typical of a perforated duodenal ulcer, and as be 
was a very thin man, shifting dullness could be demonstrated easily. 

The abdomen was opened by a supra-umbilical mid-line incision. Pints 
of bile were found in the peritoneal cavity. Mile was also present in the 
lesser sac and behind the peritoneum, which was floated up. 'Flic gall- 
bladder looked normal, but on palpation many tiny calculi were felt within. 
The stomach and duodenum were* examined, with a negative result. The 
cystic duct and supraduodenal portion of the common duet were examined 
with a seeker, but no perforation was demonstrable; indeed, these struc- 
tures appeared quite normal. It was concluded that there was a perforation 
of some part of the hepatic* or common bile-duct. ( holeevstostomy and 
drainage of the peritoneum was performed. Throughout the operation the 
patient received saline infusion, and he was returned to bed in good 
condition. Next morning his pulse was good and he stated that he felt 
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better. Jt was remarked that it was curious that he showed no signs of 
jaundice. Twe lve hours later he collapsed and died. A necropsy showed 
a perforat ion at the back of the junction of the cystic and common duets. 

If the perforation can be found, a small rubber drainage tube 
should be stitched into the hole. In any ease cholecyst ostomy and 
peritoneal drainage should be performed. 

TRANSUDATION OF BILE THROUGH THE GALL-BLADDER 

Biliary peritonitis without perforation was first described by 
Clairmont and Ilaberer in 11)10. Professor Leriche records a case 
in which three pints of bile were found in the general peritoneal cavity. 
Bile* was found to be dripping from a distended gall-bladder. When 
the surface of the gall-bladder was mopped drv, bile soon reappeared 
then 1 . Cholecystectomy and drainage of the peritoneal cavity was 
performed. Marinaeei encountered a similar ease, and treated it by 
packing. Both oases recovered. 

The pathology of tin* condition is obscure. The gall-bladder in 
these eases i-> found to be very (edematous, and Marinacci believes 
that there is a minute perforation or perforations in its wall. This 
theory is plausible, and should be assumed to lx* correct until further 
evidence concerning this rare condition is forthcoming. 

TORSION OF THE GALL-BLADDER 

'torsion of the gall-bladder is a rare condition, although several 
eases have been reported in this country of recent years. 

Ini' in's ('asr. 

The patient was a woman 3 1 wars of age. who had been ill for twenty- 
six hours. The differential diagnosis lay between acute cholecystitis and a 
high acute appendicitis. At operation a tense black gall-bladder was found 
the size of an egg. The gall-bladder had undergone one complete rotation : 
the twist was in the gall-bladder itself, not in the cystic duet. Cholecystec- 
tomy was performed. The gall-bladder contained blood and bile. 

Buddy, in reporting a successful ease in a woman of 71. remarks 
that with but two exceptions (Irwin's ease being one of these) the 
patients have been old women. In his ease tin* abdomen was opened 
because there was a lump believed to be an appendix abscess which 
did not resolve with expectant treatment. On opening the 1 abdomen 
there was a well-shut-off lymph-covered cavity containing a rounded 
swelling which proved to be a gall-bladder that had made one turn 
on its neck in an ant i-eloekwise direct ion. The organ was removed 
with great ease, as there was a narrow mesentery in the region of 
the neck and it was hanging from the liver edge. As there was no 
raw area on t I k* liver t lie* abdomen was closed without drainage. On 
examination the gall-bladder was congested, but there were no stones. 
The wound healed soundly. 
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THE CONTROL OF ACCIDENTAL H/EMORRHAGE FROM THE 
CYSTIC ARTERY 

The principle involved is to control the cystic artery by com- 
pression of the hepatic artery (Fig. 122). This can 1m* done by placing 
a finger through the foramen of Winslow and the thumb overlying 
the free edge of the gastrohepatic omentum. When the foramen of 
Winslow is non-existent, the free edge of the gastrohepatic omen- 
tum is grasped cn masse* or the vessels arc compressed against tin* 



Fi</. 122. -(’oinjjrrssinj: t lie ircc of the pist mliepnt i«- omentum 

control haMuorrlinjre from the cystic art cr\. (//< xjurth I’nm/h'.s 

vertebral column. If the hand occupies too much room flu* incision 
can be enlarged whilst the hepatic artery is being compressed. After 
the field has been mopped dry, by momentarily relaxing pressure 
on the hepatic artery the bleeding cystic artery can be located 
accurately, caught in forceps, and ligatured. 

Post-operative Haemorrhage.— After performing cholecystectomy 
almost all operators drain the area. If severe haunorrhage occurs 
there are none of the difficulties of diagnosing internal luemorrhage, 
for the internal haemorrhage, by way of the tube, becomes external. 
In the post-operative cases in which the hamorrhage is severe and 
leaves no doubt that the vessel is spurting, it is necessary to reopen 
the abdomen. It is important to have the patient in the gall-bladder 
position (see p. 128). The cystic artery may be proved culpable or 
innocent by compressing the hepatic artery, and if the luemorrhage 
continues in spite of this procedure, the bleeding point must be 
sought for elsewhere. 
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OBSTRUCTIVE JAUNDICE 

Most of the conditions dealt with in this work are urgent in the 
sense that there are but hours sometimes, indeed, only minutes — 
in which to act. Obstructive jaundice can hardly lx* placed in this 
eat (‘gory, yet it cannot he omitted. 

When the jaundice is not deep the question of early operation 
does not arise; the patient is observed from day to day. If the 
jaundice is clearing and the cause is probably, or definitely, gall- 
stones. operation should be postponed for a week. Jf the jaundice 
is getting deeper: if. when the patient is lirst seen, it is already of 
an olive hue: and particularly if the jaundice has been progressive 
and its onset painless, operation should be arranged for in twenty-four 
to forty-eight hours' time. During the interval active preparations 
(.s rc j). 1 to) arc made. 

Causes of Obstructive Jaundice. 

1. Gall-stone in the common bile duct. 

2. Carcinoma of the head of the pancreas. 

3. Subacute or chronic pancreatitis obstructing the ampulla 
of Vater. 

t. Simple stricture of the bile ducts. 

a. Malignant stricture of tlx* common duet. 

f>. Metastatic carcinomatous deposits obstructing some part 
of the biliary system. 

I do not propose to enter into this differential diagnosis, the 
salient features of which arc well known. In spite of better under- 
standing of the principles which govern this differential diagnosis, 
there arc many surprises in this branch of surgery -^happily. some- 
times pleasant surprises. Take, for instance, the patient illustrated in 
/'7g. 123. The enlarged, somewhat irregular liver, combined with 
deep progressive jaundice, caused a competent observer to diagnose 
malignant disease, in spite of the fact that the trouble started with 
an acute attack of pain. Unwisely, the patient was ordered a chole- 
cyst ograph. As might he expected, the cholecystogram showed 
nothing, but the additional strain on the liver in endeavouring to 
excrete the dye caused him to pass into a semi-comatose condition. 
After a blood transfusion, laparotomy was performed. There was 
swelling of the whole pancreas, which was considered undoubtedly 
inflammatory. The much enlarged gall-bladder was drained. Con- 
tinuous intravenous saline and drainage of the bile-ducts via the 
gall-bladder produced a remarkable improvement. Within forty-eight 
hours the dark jaundice 1 had almost gone, and he has remained well. 

It is my conviction that few, if any. eases of obstructive jaundice 
with a hold on life should be abandoned as hopeless without exploration. 
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Preparation for Operation. — Copious infusions of rectal saline 
and glucose are given. The tendency of a deeply jaundiced patient 
to bleed is mitigated by a blood transfusion, and the best time for 
the transfusion is the evening before the operation. Calcium salts 
can be prescribed. Definite improvement in the general condition 
is usually noted after the blood transfusion. 



Fig. 123.— Patient with greatly enlarged, somewhat irregular liver, profound 
jaundice, and cachexia. One of the many surprises in this branch of surgery. 
Recovered completely after choleeystostomy. 


Anaesthesia. — Patients with impeded liver function tolerate 
general anaesthesia badly. On this account local aiuesthcsia is advis- 
able. On many occasions 1 have performed choleeystostomy and 
choledochostomy under local infiltration aiuesthcsia with a preliminary 
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dose of morphia. As soon as the peritoneum lias been opened a 
quantity of i per cent, novocain is poured into the peritoneal cavity, 
which is followed by a jjauze pack soaked in this local anjcsthetic. 
Two or three minutes are allowed to elapse in order to allow the aiues- 
thetic to take effect. In nearly all these eases no other amesthesia 
lias been needed. When necessary, a little gas and oxygen lias 
boon given. 

The incision is a mutter of considerable importance. The mid- 
linc incision (p. .*!(>) has certain advantages. It is particularly satis- 
factory for use with local infiltration : it is an avascular route, and 
it gives excellent access to the common bile-duet. The mid-line 
incision is as good as any. and better than most, for a set operation 
of eholedochostomy. The paramedian is a very good incision. It 
is a little more dillicult to infiltrate satisfactorily, and when this 
incision is employed more time is expended in opening and closing. 
This is the best incision to employ when the cause of the obstructive 
jaundice is doubtful, for it gives fair access to both the gall-bladder 
and the common bile-duct. The limited transverse incision (p. 120) 
is excellent for simple cholecystostomy. 

The Operation. As to the proper procedure to adopt in a given 
ease, much judgment is required. Throughout the operation the 
surgeon must have his objective like a beacon light shining brightly 
before him. Primarily, it is to relieve the obstruction : secondarily, 
and far less important, it is. if possible, to remove the cause of the 
obst met ion. 

As soon as the abdomen has been opened, examine the gall-bladder. 

The g all-bladder is large and tense ; the patient is old. and jaundice 
is profound. Without further ado open the gall-bladder as shown in 
Figs. 117 and 118. If green bile Hows out in considerable quantities 
one knows that t he obst met ion has been relieved. Under such circum- 
stances rest content in performing cholecystostomy. When the How 
from the gall-bladder is light-coloured, mucoid material, after satisfying 
yourself that there* is no obstruction to tlu* cystic duet, assume that 
this is white bile. w White bile* ' is an accompaniment of the last stages 
of biliary obstruction. Drainage of the biliary passages via the gall- 
bladder will give the patient a lighting chance. 

The gall-bladder is large and tense ; the condition of the patient is 
fair. Palpate* the pancreas. If there is a hard, irregular mass in the 
head, the ease is probably one of carcinoma of the head of the pan- 
creas. but not irre futably so. If the whole pancreas is emlarged it is 
undoubtedly a case e>f e*hre>nie* or subacute pane*re*at itis. In either ease. 
e*hole*e*yste>ste>my is indicated. 1 eh) not approve of e , he)lee , ystgastros- 
temiy as an emergency measure. This can be elone later if an external 
biliary fistula remains fe>r two months. 



142 


EMERGENCY SURGERY 


The gall-bladder is not enlarged; indeed , it is thieh-ivalled and 
may be fibrotic, small , or full of stones. Proceed at once to palpate the 
common bile-duct. A stone of fair dimensions is felt in the common 
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t lint a likely place for an elusive obst meting calculus is near the ampulla 
ol \ater. II the patient is standing the operation poorlv. the only 
wise course is to conclude by drainage of the common duet (see 
helon'). Before leaving this subject it may Ik* helpful to describe a 
method of entering the common bile-duct which 1 have used a number 
of times with L r reat satisfaction. The method is applicable only to a 
certain type ot ease, one which, in my experience of obstruction to 
the common duct, is fairly common -the ^all-bladder is small, the 
cystic duet is short and opens into tin* common duet without (•(involu- 
tions. 1 he c’a 11 -bladder and cystic duet are slit down as shown in 
/' t.l!- 120. until the common bile-duct has been entered. After cxtract- 




/■’/</. Il'T. T - 1 ii? if 1 1 ► r druiMML't* tin 

ri >in II n|| 1 il If -il lie t . 

ine- calculi from the bile-passages, the common duet, cystic duet, and 
U'a 11-bladder can be refashioned by a simple continuous suture. If 
the lumen of the cystic duet is adequate, drainage of the common 
duet can be carried out via the ^all-bladder. Jn most eases, how- 
ever. it is safer to employ orthodox drainage of the common duet in 
addition to cholecyst ost omv. 

Drainage of the Common Bile-duct. -The T-tubc (F/g. 127). if 
available, is very useful. Usually the transverse limbs of the T as 
supplied by the makers are unnecessarily Ion*; : they should be ])runed. 
l'i£. 12S will make the technique of closing the common duet about 
t he T -t ubc clear. 

When the T-tube is not available an ordinary drainage tube of 
suitable dimensions must be employed. It is valuable to have the 1 

E. S. 10 
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tube armed with a stiteh of line catgut with a small round needle 
ready threaded on each end (Fig. 121)). The tube is passed into the 
eomnion duet in an upward direction, and it is stitched in place. The 
opening in the duet is closed about the tube with interrupted stitches. 
Alter a drainage tube has been inserted into the common bile-duct 
omentum should be so arranged about the tube as to favour the 
formation of a tract iVom the opening of the common bile-duct to 
the surface. It is usual to bring a tube draining the common duet 
out through the abdominal incision, but the lirst consideration should 
be that the tube makes a straight line to the anterior abdominal 
wall, and a stab incision for tilt* exit of the tube mav better suit a 
particular ease. 



After-treatment. — The rout inuous administ rat ion of saline and 
glucose lias a remarkably beneficial effect. By its use I have seen 
deeply jaundiced patients, when the obstruction has been relieved. 

washed clear in forty-eight hours. II this remarkable improvement 
in the colour of the patient is not manifest within three da vs of the 
operation and the saline has been flowing satisfactorily, it is probable 
that the obstruction has not been relieved. There should be no hurry 
to remove the tube in the common duet. After two weeks, if the 
How of bile is not lessening and the fseccs are not coloured satisfac- 
torily, an injection of lipiodol down the tube, followed by an X-ray, 
will often be helpful in determining whether there is a fret* channel 
from the bile-passages into the duodenum. 
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SOME POINTS TO BEAR IN MIND IN CONNECTION WITH 
OBSTRUCTIVE JAUNDICE 

1. There is seldom much hurry to operate upon these patients; 
on the other hand, they are frequently left unrelieved too long. 

L\ Unless on clinical palpation of the abdomen the gall-bladder 
is enlarged unquestionably, operations for biliary obstruction should 
not he undertaken by the occasional operator if more skilled services 
iire available within forty-eight hours. 

Operation for the relief of obstructive jaundice should he the 
simplest possible, hut it must he adequate. 

L Cholecystectomy in addition to the relief of the obstruction 
is uncalled for. and if attempted in the presence of jaundice the life of 
the patient is being endangered unncccssarilv. 

."j. Tlie essential aim of the operation is to relieve the obstruction. 
A worthy objective is at the same time to remove the cause of that 
obstruction should it be possible. 
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CHAPTER XI 

OTHER EMERGENCY CONDITIONS IN THE UPPER ABDOMEN 

ACUTE PANCREATITIS 

An te pancreatitis varies considerably in severity. In its most 
acute forms a dusky cyanosis is seen about the face and neck of the 
patient. In all probability this phenomenon is a manifestation of 
toxiemia caused by tin* absorption of protein metabolites. The deeper 
the cyanosis the graver is the prognosis. Until a few years ago tin* 
correct pre-operative diagnosis of acute pancreatitis was unusual. At 
the present time, since flit* clinical feature's of the condition are bettor 
understood, a positive* diagnosis e>ftcn can be maele*. 



!"><!• Loewi's lesl : positive nuelinn. ( I’li< >t cere j >h tnken twenty ImiiM 

after an ojienitioii for acute pancreatitis.) 


Of the many labe>rate>ry tests whie*h aid in the eliagnosis of pan- 
creatitis nothing will be* said. The ae*ute* abdominal eatast re >j >)ie* as 
often as not comes uneleT obse*rvation lor the first time late* at night, 
when laboratory facilities arc* at a low ebb. Even if these facilities 
are at hand, by the time a report has boon received it is. as a ride*, 
merely a matter of academic interest as far as an urge*nt eliagnosis is 
concerned. 

Loewi's test (F'ig. 180) is in a different category. It e*an be* per- 
formed by the clinician at the* bedside. There arc* some* who suggest 
that the half-hour's delay whilst awaiting the result of the* instillation 
is not justifiable in urgent abdominal eases. On the other hand this 
half-hour can be employed very profitably by treating shoe*k and 
getting the patient into the* best possible condition for operation. 
Saline can be administered, and if the decision has been reached that 
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the* lesion is an upper abdominal one and requires ‘immediate’ opera- 
tion, there is no objection to giving the patient morphia. Loewi's 
test, whilst being very useful, is by no means absolute. For instance, 
I have seen full dilatation of the pupil after the instillation of adrenalin 
in a patient, suffering from pneumonia. 

Prognosis. Recovery from acute pancreatitis is not unknown, 
but it is safe to say that those eases which recover by medical, that is 
expectant, treatment, would also recover by operative treatment, 
whilst some of those who die without operation might have* been saved 
had they been submitted to operation (I)eaver). The prognosis of 
acute* pancreatitis is always grave and at the present time the mor- 
tality of eases upon which a prompt operation has been performed 
is a little* under ."»() per cent. Improvement can be* hoped for with 
earlier diagnosis and more thorough drainage* of the* peripanereatie 
t issues. 

Treatment. Instant drainage* is the* procedure* indicated — drain- 
age* of t he* lessor and greate r sacs of t he* peritoneum, if they are involved, 
but. what is probably equally important, 
is aelce juate* drainage* of the* peripuncrent ie 
cellular spae*e*. 

The atnesthetie is a matte*?* of even 
more* than usual importance*, for these 
patients are* often e>bese* and very toxic. 

The* e*l le >ie*e* must be* le ft to individual judg- 
ment . 

The incision should, if pe>ssible*. be* one* 
which gives good ae*eess to the* gall-bladder 
{see Chapter X). 

On opening the* peritoneum hlood- 
staine*d fluid will be* me*t with ; but in 
early ease*s this is limited te> the lesse*r sae*. 
in whie*h e*ase re*el-e , ole»u?*e*el fluid will he* 
visible* in t he* givat omentum immediately 
be*low the* gre*ater curvature* e>f the* stomach. 

In addition, aims of fat ne*ei*e>sis are* e>fte*n 
se*e*n in the* omentum and peritoneum. The 
pivsenee* of fat ne*e*rose*s and bloe)d-staine*d 
fluid iu the* ])eritoiK*al cavity are* patho- 
gne>me>nie* of acute panere*atit is. When the 
patient's condition is desperate the* operation 
must be limited to drainage of the lesser 
sae* (F/g. i;H), combined with suprapubic drainage* if there is consider- 
able* free fluid in the general peritoneal cavity. 



Ril. Routt's for drain- 
ing tilt' lessor sue, (1 ) Through 
tlit' trust rn he pat it* omentum; 
(2) Ret li and 

tht' co n. (2) is tl ' more 
usual cthod. (1) ; useful 

when certain am unt of 
<rast roj 
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When the patient x rill .stand a somewhat more prolonged operation . 
It is reasonable to expect an improvement in results which at the 
present time are unsatisfactory if', in addition to the above, the seat 
of the inflammation is drained adequately. I am much impressed by 
Haynes' method of draining the pcripanereatic tissues. The head of 
the pancreas lying in the curve of the duodenum is exposed by lifting 
up the transverse colon and omentum (Fig. b‘V2). It is important to 
pack off the field of operation thoroughly, in order to avoid soiling the 
general peritoneal cavity. At the lower part of the head of the pancreas 
there is usually a small area of peritoneum which is practically free 



Fi(j. 132.— Drainage nf tin* poripnnrrnt 1 ic tissues, Tin* finger i.-> sln»\\n 

freeing tlie posterior surfuee ol tin* pnnerens. r l'l it • fingers of the other hand 
rest on the front of the jumereas and net as a gui«le while the burrowing is 
in progress. 


from blood-vessels. At this point the peritoneum is incised and a 
haanostat is introduced. The dissection is carried out between the 
pancreas and the duodenum. The lint* of cleavage between these 
structures is opened most carefully in order not to wound the duodenal 
or panercatieo-duodcnal vessels. When this space has been opened 
sufficiently to admit the index finger the remainder of the dissection 
is made entirely with the finger. It is easy to open up tin* space 
immediately behind the head, body, and tail of the pancreas. It is 
better to open too much than too little of this space. If the finger is 
kept as close as possible to the posterior surface of the pancreas the 
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important vessels which lie in the neighboi irhood will not Ik* endangered. 
It is helplul to steady the region of the pancreas from in front wit 1 1 the 
lingers ol the opposite hand. A good-sized soft drainage tube is then 
passed into the cavity ( Fig. The transverse colon is brought down 

to its normal position and the omentum is draped around the drainage 
tube carefully. When closing t lu* abdominal wall the drainage tube 
is brought out at an easy curve to prevent kinking. The tube is kept 
in position for live or six days, when shortening is commenced. 

( 'holccifstosfonu/ is a rapid and simple procedure. It is doubtful 
if it is of much value in draining the common duet. Nevertheless, 
there is much to be said in favour of it as a supplementary therapeutic 
measure in acute pancreatitis. Removal of gall-stones and cholecyst - 
ostomy should be performed in every ease when the condition of the 
patient will allow. 



/ >,/. Ur!. l>nunnL:»* tulu* in situ l»ehin<l tin* >• 1 1 * i w i i » tr the 

r»l)i t t<> the 1 1 iin< lommi. (.! jhr //. Hat/nt*.) 

Post-operative Treatment. Continuous intravenous saline will most 
certainly be indicated during the immediate post -operative period. 

The escaping pancreatic juices tend to digest the abdominal wall 
and sutures contained therein. w Burst abdomen * is not an uncommon 
complication, and should be especially guarded against by suitably 
supporting the incision. Digestion of the skin around the wound may 
be effectively prevented by smearing it with a mineral ointment 
(parallinum molle) containing *2 per cent of lu/droei/lorie acid, which 
renders the ferments impotent. 

Diet. In the early stages feet Is should be pancrcatized. Until 
the diastase content of the urine has fallen to normal, fats should be 
withheld as far as possible. 

Pancreatic Asthenia. Whipple lias drawn attention to a con- 
dition which he has named pancreatic asthenia. It occurs between the 
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second and ninth day after operations upon the pancreas, and lasts 
for a varying period. Of his 40 eases, 7 followed operations for acute 
pancreatitis. Weakness is the chief complaint ; the asthenia in some 
eases approaches that of Addison's disease: there is a mask-like 
expression, a drawling voice, muscular relaxation, and a tendency to 
salivation. The only treatment of permanent value is Hood trans- 
fusion. It is curious to note that the request for bizarre dishes is 
often the first indication of a subjective improvement. 

Recurrence. Acute pancreatitis is often the culmination of a 
series of attacks of subacute pancreatitis. Acute pancreatitis itself 
may recur. 1 was able to tract* over a long period the history of 
Case 2 in my series, which is instructive. 

The patient was a brewer’s drayman. In 1007 . at the age of d(i, he was 
seized with acute abdominal pain. He recovered sulliciently to attend the* 
medical out-patient department of the London Hospital. A diagnosis of 
acute alcoholic gastritis was made, lie was given medicine, and discharged 
a few weeks later as cured. In 1910, after drinking a glass of water, he was 
seized with severe pains similar to the last. He vomited several times, and 
was admitted to the hospital. On examination, tenderness was present over 
the gall-bladder area. The symptoms abated, and he was discharged. In 
February, 1921, he had a third severe attack while rolling barrels. Pain 
was so acute that the patient collapsed. The brewery at which he worked 
was immediately opposite the hospital, and I saw him within an hour of the 
onset. He was profoundly shocked, cyanosis was present, and abdominal 
rigidity entirely absent. A diagnosis of acute pancreatitis was made. 

After anti-shock treatment had been instituted the abdomen was 
opened. Fat necrosis was general : the pancreas was purple and (edematous : 
the gall-bladder was distended, but no stones were present. ( liolecx stostomy 
was performed, and tin* lesser sac drained. The patient recovered and 
returned to work. 

In July, 192b he was seized with a fourth attack. He was admitted 
cyanosed and quite pulseless, although conscious. He stated that it was 
exactly the same* pain, and it began in the* middle of the night forty-eight 
hours before. He did not respond to anti-shock treatment, and elie*d three 
hours later. The necropsy revealed advanced hainorrhagie pancreatitis. 

PYLEPHLEBITIS (PORTAL PY/EMIA) 

Although pylephlebitis cannot be ranked as an emergency, the 
majority of eases arise as a complication of acute appendicitis. It 
is therefore* a relevant subject to discuss here*. 

If a swinging temperature and rigors occur in the course of appen- 
dicitis, pylephlebitis is one of the first things to be thought of. It is 
usually an easy matter to eliminate the other possible causes of the 
intermittent, pyrexia, with one exception, subphrenie abscess. A slight 
icteric tinge and rigors strongly favour the diagnosis of pylephlebitis. 
In eases of doubt an examination of the movements of tin* diaphragm 
under the fluorescent screen is perhaps the* most helpful of the auxiliary 
methods of differential diagnosis, but it is by no means infallible. 
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A honey coml) of abscesses (list rihnted through the liver suhstanee 
(l'iil- l‘H) is the underlying pathology of most eases of pylephlebitis: 
a state of affairs which is necessarily fatal. Little wonder, then, 
that the condition is generally conceded to be hopeless. True, most 
eases end fatally : nevertheless, so long as the patient has a good hold 
on life we should assume that he is to be an exception. The excep- 
tional ease escapes deat h in one of t wo ways : (1 ) Eminent pathologists 
are of the opinion that resorption of small abscesses of the liver some- 
times takes place : (*J) A localized collection of pus may form, d 
of which is usuallv followed bv recovery. 




Resorption. 

A man of ;;<i was operated on for acute gangrenous imperforated appen- 
dicitis. ( )n the fourth day his temperature rose to 10- . and there were 
occasional rigors. 'This continued for seven days. During this time 
repeated examination of the abdomen and thorax was made with negative 
result, except for tenderness in the right hypochondrium. The screen 
examination was reported upon as being in favour of siibphrenie abscess. 
Laparotomy revealed nothing except an enlargement of the liver. lie was 
given intravenous mereuroehrome daily for three days, with immediate 
benefit. The temperature alter this remained normal, and convalescence 
was thenceforth uneventful. 

The above ease mav be looked upon as a possible* example ot 
resorption. It was the first ease in which I tried intravenous mereuro- 
ehrome. Nevertheless, in four subsequent well-established examples 
of pylephlebitis mereuroehrome did not prevent tin* usual course ot 
the disease. 

The Question of Operation. Laparotomy in pylephlebitis is 
indicated. There is no immediate hurry, hut if the liver is enlarged, 
operation should not be delayed unduly. In the first place, it the 



Fiij. nr». Tempo rat urn (-hart of patient, s mwn in /’/>/. !.*{.>. M. Intravenous 

>elirome. 

and Pearson, and others. In a ease successfully operated upon by 
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Mr. Lit tier Jones of Liverpool, witnessed hy the* writer, two 
abscesses in the right lohe of tin* liver Avert* drained. These were a 
sequel of suppurat ing ])iles. If the whole liver is studded with small 
abscesses, there is nothing to be done surgically, but should there be 
one or two main abscess cavities, these should be drained (F 7£.s. 135. 
130). 

Drainage of a Liver Abscess. Unless deeply placed, the abscess 
can be recognized by palpating the liver when the abdomen has been 
opened; there is an elevation on the liver surface and induration. 
An aspirating syringe is used to eon firm the suspicion after the area 
has been most carefully packed off. To drain the abscess, sinus forceps 
art* inserted. The finger should not enlarge' the opening, nor attempt 
to hreal: down loculi as is done in abscesses in other situations , for this 
will cause tearing of the liver and serious bleeding. If the abscess is 
in the right lobe and pointing laterally, the transeostal route should 
be employed. If pointing anteriorly, the drainage tube is brought 
out through the laparotomy wound, or. what is preferable, through 
a special stab. It is very necessary to erect a barrier of omentum to 
shut off t he* general peritoneal cavity. It must also Ik* remembered 
that pus will oo/ e out alongside the tube and infect the space between 
the liver and the costal wall. Drainage of this space must also be 
provided for. The patient should be nursed in the semi-Trendelen- 
burg position for several days to ensure that pus does not gravitate 
downwards into the general peritoneal cavity. After this time 
adhesions will have formed and he can gradually be* propped up. 

The Prevention of Pylephlebitis. I hemorrhoids should never be 
removed when in an acutely inflamed state. 

Acute appendieit is is the commonest cause of pylephlebitis -which, 
even so. is a very rare complication. It is necessary to have seen an 
otherwise favourable ease of appendicitis slowly succumb to the 
ravages of portal py;emia to realize fully that it is worth while making 
some systematic effort to prevent its occurrence. 

Ligature of the Ileocolic Vein. -Ligature of the ileocolic vein as a 
prevent ivc measure was advocated and practised by (iuster manv vears 
ago. Iu an excellent paper by Uolp (11127) attention has been again 
drawn to the importance of this measure. A patient with appendicitis, 
who has rigors early in the attack and before operation, may be fairly 
assumed to be in imminent danger of pylephlebitis. It is in such 
eases that ligature of the ileocolic* vein is indicated. The vein 
should bo ligatured before* the* appendix is removed. The ca*cum 
is drawn well out of the wound and the* superior ileoea*eal angle* 
sought. The* vein is located and trae*eei upwards about two inches, 
whe*re* it will be* found te> be* joined by other o;ooal branc hes. Using a 
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Watson Clieyne dissector, the vein is isolated from its peritoneal 

covering ( / f 7g. 1 G7 ), and, 
taking care not to include 
the artery, is ligatured. 
I have practised this meas- 
ure oil several occasions. 
In each ease the patient 
had rigors prior to the 
operation. All made a 
smooth recovery, and pos- 
sibly were saved from 
portal pyamia. 

1 nt ravenous Mereuro- 
ehrome. - The patient with 
a gangrenous appendix is 
given a dose of this drug 
intravenously at the close 
of the operation, i have 
carried this out for some 
time as a routine, and 
believe that it has done 
good. There have been 
no untoward effects attri- 
butable to the drug. 

SUBPHRENIC ABSCESS 

Subphrcnie abscess is much rarer than in former days. Important 
contributory factors in lowering the incidence of this grave complica- 
tion are: (1) The adoption of Fowler's position; (2) The abandon- 
ment of abdominal lavage ; (.‘1) The use of the Hank slab drain when 
drainage is necessary in retroeacal appendicitis. 

The diagnosis is usually difficult. Signs of pus somewhere, 
signs of pus nowhere else, signs of pus there " was Rarnard s aphorism. 
In suspected eases a radiological examination to trace the level and 
movements of the diaphragm is to lie recommended. It is advisable 
also to get a medical opinion on the lungs. In a large percentage of 
cases of subphrcnie abscess there are signs in the corresponding base 
of the lung. All things being equal, a pleural effusion or consolidation 
of the base of the lung on the corresponding side helps, rather than 
hinders, the diagnosis of subphrcnie abscess. 

Treatment. —In a minority of eases the diagnosis is proclaimed by 
a swelling either in the loin or anteriorly. Drainage in these east's 
is a simple matter. When the swelling is anterior an incision is made 1 
over its centre, but the drainage tube should be brought out through 
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a stab wound as far posteriorly as is feasible, and the original incision 
sewn up. When the swelling is posterior the abscess can be drained 
admirably bv making an incision over the Pith rib. which is resected 
A transverse incision (not along t lie line of the rib) is made in the bed 
of the rib at the level of first lumbar vertebra ( Fig. P38). This 
traverses the diaphragm and opens the* subphrenie space. 



Needling for a Subphrenie Abscess. 1 have found both unsatis- 
factory and dangerous. When the signs point strongly to the 
diagnosis and (which is usual) there is no swelling. I think the better 
plan is to perform transpleural drainage in tzen stages. If necessary 
I would rather explore the upper abdomen under local amesthesia as 
for cholecyst ostomy (sec p. 1-7) than needle for a subphrenie abscess. 

Transpleural Drainage, l.s*/ stage. Under local amesthesia resect 
port ions of the St h and Pth ribs in the posterior axillary line. Pack the 
cavity firmly to promote 1 adhesion between the layers of the pleura. 
Wait two, three, four, or even five days if the patient's condition 
will allow. 

Transpleural drainage . "2nd stage (gas and oxygen amesthesia). 
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Unless it has been possible to wait four or live days, insert deep sutures 
in such a way as to cut off a eirele of* the pleural cavity (Fig- v. 18!), 14-0). 
By this method the diaphragm is sewn to the periosteum and intercostal 
muscles, and sandwiched between these substantial strata is the 
delicate pleura and its potential cavity. In the centre of this eirele 
an incision is made right through to the* subdiaphragmat ie collection 
of pus, and a good-sized drainage tube inserted. The skin is then 
approximated about the tube. 


\\ 
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Flic patient is nursed on his right side as many hours a dav as 
possible. The tube should remain in situ for a longer time than is 
customary when coils of intestine air in the proximity. 

Prognosis. As might be expected, the mortality is highest in 
those eases in which the transpleural route has to be used. This is 
largely due to the fact that the absence of a palpable swelling makes 
the diagnosis of subphrenie abscess so dillieult that drainage is often 
carried out too late. Kifield and Love collected a!) cases of sub- 
phrenie abscess submitted to operation, with the following results : 
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Transpleural drainage .. .. .. 

Drainage through anterior abdominal wall Id t 

Drainage through loin .. .. 17 

With a two-stage operation, the first stage being performed under local 
amesthesia, and by eschewing needling, the mortality of transpleural 
drainage should be reduced. 


emergency conditions in TIIK IITEH ABDOMEN 159 


INTRAPERITONEAL RUPTURE OF A HYDATID CYST 

In countries where hydatid cysts are rare, a correct pre-operative 
diagnosis of ruptured hydatid is improbable. In addition to sym- 
ptoms of an acute abdominal catastrophe, urticaria and pruritus arc 
frequently present. Eosinopliilia in the circulating blood may be the 
means of clinching a tentative diagnosis. 

!)<”!{' s ('use. 

E. B., a male of 15, was admitted in a stall* of severe shock, with a 
history that while he was lifting a weight he suddenly collapsed. 'The 
abdomen moved fairly well on respiration, blit he was tender and rigid over 
the gall-bladder region, 'there was dullness in the flank as far medially as 
the umbilicus, and it moved with change of position. The diagnosis of 
visceral rupture was made, and the patient prepared for immediate operation. 

The peritoneal cavity was found to contain much hydatid fluid and 
many daughter cysts of all sizes. A large mult ilocular cyst of the right lobe 
of the liver, adherent to the colon and gall-bladder, was found. This had 
a large opening on its posterior lateral aspect, at which point rupture had 
occurred. This cyst was evacuated and drained. The pelvis was then 
drained suprapubically by a large tube, after removing- fluid and cysts as 
far as possible-. 'The patient, for ten days after the operation, had a temper- 
ature of 10*2-5 . rapid pulse, cough, dyspimic attacks, and some delirium 
at night. It is probable that these sxmptoms were mainly anaphylactic in 
nature. loir six weeks small cysts occasionally appeared through the lower 
incision, but after being in hospital for two months he was discharged, with 
instructions to report regularly, and with a warning that probably secondary 
pelvic cysts would develop in a few \cars. 
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FOREIGN BODIES IN THE FOOD PASSAGES 

REMOVAL OF A FOREIGN BODY FROM THE (ESOPHAGUS 
BY (ESOPHAGOSCOPY 


It is important to confirm, whenever possible, the presence of* the 
foreign body bv X rays (Fig. 141). This should be done just prior to 

the operation, lor if some time has elapsed 
since the X-rav. the foreign body may 
have moved onwards. 

Before commencing < rsophagosropy . 
review the apparatus (Fig. 1 P2). See that 
the lamps are working : observe the forceps, 
and see that the points engage : have a 
number of small pieces of uau/.c of a correct 
size to pass down the o-sophagoscopc ill 
readiness these are to mop out secretion. 

The patient is aniest het ized. and the 
anasthetie continued by nasal apparatus 
(a ‘fool-proof* .Junker). Evipan anas- 
thesia is often sullieient. 

Position of the Patient: Chevalier 
Jackson's Position. - -The position of the* 
patient for ocsophagoscopy is a most important consideration. The 
head of the table is let down completely, and the patient's head and 



Fit/. 1 4 l. — ( 'oin inipjich'd ii 
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neck are supported entirely by the seated assistant (not the anaes- 
thetist) in the manner shown in Fig. 14:3. This allows the head to be 
held gently, but firmly, in any desired position. Note the following 
most carefully : During the 'passage of the wsophagoseope the patient s 
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head should not he extended ; the assistant keeps the head re ell flexed. It 
is only when the instrument is within the thoraeie portion of the 
(esophagus that the head is lowered. Meticulous observation of this 
rule very materially aids osophagoseopy. 



/ "/. ll’>. < Mini’ p* I<il i< 111 for <l*sophaL r ‘ '"' ‘ipy. TliC Im'HiI nt tlir 
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When a first assistant is not available the head may rest on 
the operating table, but it should be Hexed slightly by a Hat pillow. 



I /</. I I I. I a-n i< >\ a «■* >in t f* >iu t Iw It i* pivtfra I *la t o Imvr* t lit* hand 

Hi «‘tl liy an assistant instead of t la* head -n st anti pillow used in this cast*. 

/’7g. Ill* shows an a‘so])hagoseope being introduced with the patient 
in this position. 
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Technique. — The mouth is opened with a gag inserted on the 
left side, and the tongue is drawn out by the nmesthetist. I he out- 
side of the oesophagoscopc is smeared with a little sterile glycerin. 



The operator stands. With the handles of the instrument 
directed upwards, the a-sophagoscopc is passed along the right side 
of the tongue until t lie posterior pharyngeal wall is reached (Fig. 
145). A lifting motion is imparted to the beak of the instrument, 
and this will bring the right arytenoid cartilage into view. The 
advancing tip of the oesophagoseope is lifted over this structure and 
the instrument directed somewhat towards the middle line. It glides 
on for a short distance, then comes to a stop; this is the erico- 

p 4 ha rvngca 1 const riet ion 
(Fig. 1 Mi). A little steady 
pressure with a lifting 
motion imparted to the 
distal end of the instrument 
by t he left thumb within 
the mouth overcomes the 
cricopharyngeus o})st ruction. The inst ru- 
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ment is now within the 
thoracic portion of the 
(esophagus, along which it 


passes with comparative 
ease. Directly the erieo-pharyngeus is passed the head mav be lowered 
somewhat, and the operator, who up to this time has been standing. 
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takes a seat low enough to allow 1 1 is eye to peer down the eesophago- 
seope without inconvenience. 

If 'in X-ray has been taken, we shall know in which part of the 
(esophagus to expert the foreign body, and the instrument will be 

advanced slowly when ap- 

proaching this region. A coin 
is sometimes buried in food. 

When the object is seen (/'7g. 

147) it must be manoeuvred 
with the closed forceps, or bv 
moving tilt* usophagoscope 
slightly backwards and for- 
wards, until an edge suitable 
for grasping presents. T1 ic for- 
ceps I hen seizes t he body. and. 
still grasping it. the forceps, 
usophagoscope. and foreign 
bod v are removed rn hint'. 


d have found them perfectly 


Some Difficulties of (Esophagoscopy. 

Liitltf Audsthcsia. If the patient starts gagging, the anavsthetie 
not deco ough, and it is dangerous to proceed. Remove the 
^ instrument . and when t he patient is fully anaesthetized. 

~~ [ I jl ~ start again. 

7 I r: '/'/u' Forrign Bndif is not Jisihlc. It is possible 

j F for a foreign body to be hidden by a fold of mucous 

y j I F membrane (Fi } g. 1 4S), and this is most likely to occur 

z j j F just distal to the erieopharyngeus. If, after an 

k. Ill F: adequate search, the object cannot be seen, removi* 

V t la* usophagoscope. and. having reinserted the instru- 

EvIea/^ F ment. scrutinize the whole course of the (.esophagus 

tj once more. On one occasion a second search failed 

VgA r to reveal a denture which had been swallowed. The 
3 patient had been X-rayed elsewhere earlier in the 

B daw and brought a film showing the denture in 

/ , :/i ] js. c.m, the mid-usophagus. Still under the anivsthetie. the 

|| " 1,1,M i’> 11 " patient was moved to the X-rav room, and there 

1 1 1 ur i n is i nn 1 1 1 ini lie 1 . 

screened. The teeth wen* in the stomach. On 
return to the theatre the denture was removed bv gastrotomv. This 
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emphasizes the wisdom of not accepting X-ray evidence unless it 
is of very recent origin. 

The Problem of the Safetif-phn-**- An open safety-pin with the point 
downwards offers no particular difficulty. The coiled spring is seized, 
and the pin drawn into the open mouth of the tube (Fig. IIP). In 
the case of a small safety-pin with the point upwards, version mav he 
tried, but always, and only, in the direction which will cause the point 
to trail (Fig. 140). Once the coiled spring is uppermost it can lx* 
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hut 


drawn into tlio icsophagoscopc. r n, c open lar<rc safetv-pin is a dim. 
cult problem. Version must not be attempted. It sliould be .u ntie 
pushed downwards into the stomach. Skilled osopha-oscopisrs 
perform intragastrie version, and then remove the pin endosropieallv. 
If I had to deal with such a ease I should rest content with pushing 
the safety -pin into the stomach and then performing uastrotomv. 

REMOVAL OF COINS AND SIMILARLY SHAPED FOREIGN BODIES FROM 
THE UPPER FOOD-PASSAGE BY MEANS OF A COIN-CATCHER* 

The coin-catcher {Fig. lf.O) is not a dangerous instrument if 
it is used m conjunct ion with an X-ray screen. An anasthetie is 
administered, the patient beintt <>n the X-ray couch. A yay is inserted 


5call s 

'[ I . I I. ,\ i ■( 1 1 ] i -riii 


and the coin-catcher is passed into the oropharvnx. The \-rav 
screen is now placed over the neck anil upper pa'rt of the thorax. 
Lights are switched out and the object is rcadilv seen on the fluorescent 


* Mr. C. H. Carroll, Assistant 
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screen. often at the level of the suprasternal notch. The coin-catcher 
is gently pushed onwards, the index 
linger in the pharynx acting as guide, 
until the extremity of the instru- 
ment is seen to pass the object. As 
soon as the hooked extremity lias 
passed the lower edge of the coin, the 
catcher is gently withdrawn and the 
coin is thus automatically encased 
(E/g. la I). Immediately the coin is 
on its upward journey the patient's 
head is lowered over the table. Eights 
are switched on and the coin is 
retrieved in the pharynx by the await- 
ing lingers. 

The coin-catcher is useless for 
foreign bodies in the trachea or bronchi, 
and never should an attempt lx* made to 
list* it for any other purpose than for 
the removal of a flattened object in the 
pharynx 01 upper part of t he (esophagus. 

INGESTED FOREIGN BODIES IN THE INTESTINE AND STOMACH 

A foreign body has been swallowed. The problem before us has 
been simplified by X rays, but there remains a considerable amount 
of judgement to be displayed in deciding whether the foreign body 
should be left, to see if it will be voided, or be removed by 
operat ion. 

I'sually small coins and rounded objects arc* passed without ditli- 
eulty. If there is any irregularity of contour it is customary to 
prescribe a bulky diet, such as porridge and suet pudding, in which, 
it is hoj)ed. the foreign body will become 1 entangled. Purgatives are 
to be avoided. r Fhe passage of the foreign body along the alimentary 
(’anal is watched by repeated radiographs. 

When it has bee n decided to see if the foreign body will pass, 
then* is no better method than to administer Xormaeol. two or three* 
drachms every six hours, until the object has been expelled. Xor- 
maeol is a proprietarv vegetable laxative which swells enormously 
when it comes in contact with water. It forms in the alimentary 
canal a gelatinous mass in which the foreign body is likely to 
become entangled. 

Tooth plates with hooks arc’ better removed without delay. 
Whether to remo\e a pin. or wait, is a matter for individual judge- 
ment. On several occasions I have* administered Xormaeol and the 
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pin lias been passed, but if its passage is delayed at any point for 
several hours, other things being equal, I should certainly recommend 
operative removal. Maeewen records a ease of a soldier who died 
of general peritonitis from a pin piercing the eireum. 

Technique of the Removal of a Pin from the Gut. — After isolating 
carefully the segment of gut with pads, by manipulation the point of 
the pin is made to protrude through the intestine wall. As soon as the 
point appears it is grasped with a hamostat : the lingers do not 
touch the infected metal. A purse-string is inserted around the 
perforation, and with a (inn tug out comes the pin (A’/g. 1.V2). The 
purse-string suture is then tied. 

In the Duodenum. — The duodenum is a favourite place for a pin 
to become lodged. If the object is in the first or the second pa its 
an attempt should be made to push it back into the stomach, and 
there to effect extraction, for the stomach is easier to suture than the 
duodenum. 

In the Remainder of the Intestine (/wg.v. l.Vh laid. The foreign 
body may become lodged in any portion of the gut. The ejeeum 
is a favourite site 1 . Meckel's diver- 
ticulum. when present, is another 
likely spot ; on one occasion, when 
operating for general peritonitis. 

Lindqvist found a sharp fragment 
of wood piercing a Meckel's diver- 
ticulum. 

The removal of a foreign body 
from the gut follows recognized 
surgical principles. It sullices to say 
that the field should be packed off 
carefully, a clamp should be applied 
whenever possible to avoid escape of 
faeces, and the gut sewn up with a 
purse-string in the ease of elongated 
bodies removed through a minute 
perforation. When it is necessary to make an incision of half an 
inch or more the hole should lie sewn up transversely in two layers. 

In the Stomach. Operation is advised if the foreign body is 
judged to be too large to pass the pylorus, has failed to pass the 
pylorus after two days, or is of a dangerously spiked nature. 'Flu* 
upper abdomen is opened and the stomach palpated for the object. 
When found it is manipulated against the anterior gastric wall, and 
if of appreciable size, such as a coin, a stomach clamp is slipped 
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beneath it. Alter a minimi' abdominal pads, a small ineisinn is 
made into 1 1 »<* stomach and the foreign body extracted. The stomach 
is closed in two layers. Within reason the larger the foreign bodv 
the smaller can be the incision for its removal. I extracted a dinner 
fork from the stomach of a convict through a two-inch incision. 

In the ease of a baby with an open safetv-pin in its stomach 
Broster passed a stomach tube, and, after opening the abdomen, 
manipulated the point of the safety-pin through the end of the tube, 

and closed the safety-pin. The 
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INTRA-ABDOMINAL INJURIES 

SOME GENERAL PRINCIPLES 

lx cast's of intra-abdominal injury it is generally unwise to delay 
opening the abdomen if an intrnpcritonenl lesion is even suspected. 
An injury to the bladder or kidney can be eliminated by the passage 
of a catheter. If the urine withdrawn is clear, it is good presumptive 
evidence that the urinary organs have escaped serious injury. This 
preliminary step should never Ik* omitted. When a patient has had 
a blow upon the abdomen and there is suspicious rigidity, it is far 
better to explore than to wait until the diagnosis is certain. 

If it has not been possible to make a precise diagnosis, a small 
mid-line upper abdominal incision is made. Small, because, if neces- 
sary, it can be readily enlarged ; small, too, because if it is found to be 
an unsuitable avenue of approach, it may be the more readily closed ; 
upper abdominal, because the spleen, liver, duodenum, gall-bladder, 
and most of the small intestine and the* transverse colon can be in- 
spected through this incision. The small intestine is ruptured ten 
times more often than the large. 

Traumatic Haemoperitoneum. On opening the abdomen, if blood 
and blood-clot are in evidence, survey the situation rapidly as follows. 
Usually the source of the lurmorrhage is soon apparent : - 

]. Palpate the spleen. 

*2. Palpate and inspect the under surface* of the liver. 

3. Pass the hand over the convex surface of the liver. 

t. Examine the mesentery. This can be done by lifting out 
one or two coils of small intestine and observing the inferior and 
left aspect of the mesentery, and then passing the linger upwards 
and downwards over the surface. Even small tears near the 
intestinal border will be detected in this way. 

5. Palpate the kidneys (intrnpcritonenl rupture is very excep- 
tional). 

6. Re-examine the spleen, paying special attention to its pedicle. 

7. Pass the hand into the pelvis. A tear in the broad ligament 
was detected at this stage in one obscure ease of traumatic hamo- 
peritoneum. More blood in the pelvis than in the rest of the abdo- 
men suggests a lower abdominal lesion. Nevertheless, pre-operative 
Fowler's position renders the value of this sign insignificant. 
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S. Examine the* great omentum and transverse mesocolon. 

9. Open the lesser sac between the stomach and colon and inspect 
the pancreas. Hut. an extravasation of blood into the lesser sac 
will be obvious at a very early stage of the examination. 

RUPTURE OF THE SPLEEN 

The nature of the violence was quite clear in .‘32 cases which J 
reviewed : 

Street accident run over or knocked down by a vehicle 14- 
Fall on to a projecting object, e.g., the corner of a table 7 
Kicked in the abdomen .. .. .. ,‘j 

Fall from a height . . . . . . .‘3 

' buffer ’ accident (compression) .. .. .. d 

Fall over handlebars of pedal cycle . . . . . . 2 



arc divided into four classes: (1) The patient 

rapidly succumbs, never rallying from the initial shock: (2) Initial 
shock recovery from shock signs of ruptured spleen : (.*3) The 

signs of an intra-abdominal disaster are delayed : (I) Spontaneous 

recovery. 

1. Rapid Succumbing of the Patient. — Complete avulsion of the 
spleen from its pedicle is the type of accident which is most likely to 
give rise to the symptoms which characterize this group. 

A boy. aged 5, was run over, and died two hours after admission to 
hospital. At necropsy the peritoneal cavity was found to he full of blood, 
and the detached spleen was discovered lying on the fundus of the bladder. 
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2. Shock — Signs of Rupture. This is the hirers! group, mid a 1 x >i 1 1 
three-quarters of the total eases belong to it. After t he initial shock 
has passed off then 1 are signs which point to a serious abdominal 
disaster. It is not always possible to state precisely which organ 
is damaged, but in the majority of instances the physical signs should 
point (dearly to the spleen as the site of the injury. 

3. The Delayed Type of Case. After the initial shock has passed 
off, the symptoms of a serious intra-abdominal eatast rophe are post- 
poned for days, or even weeks. 

A navvy, aged to. was hit in the upper abdomen by a pole. He tainted, 
but soon recovered sulliciently to walk to hospital, where* he was examined 
and told to report the next day. On the morrow he felt better, and stayed 
at home. Five* days later he was brought in with well-marked sinus of 
internal hiemorrhage. having collapsed at home* a few hours before admission. 
Splenectomy was successfully performed. 

Delay of serious bleeding is explained in one of three ways : 
(1) The great omentum, performing its well-known constabulary 
duties, shuts off that portion of the peritoneal cavity in the immediate 
vicinity of the spleen ; (2) A clot seals the rent temporarily : (3) A 
subcapsular luematoma forms, and later bursts. It is probable that 
each of these three factors, at one time or another, arrests temporarily 
serious hiemorrhage. 

In the delayed type of ease a point worthy of earnest consideration 
is the ballling friability of the splenic* pedicle which is sometimes 
encountered. 'Friable pedicle' appears to Ik* the peculiar terror of the 
delayed east*, for it was found only in eases belonging to this category. 
The explanation of this phenomenon is fairly clear. The pedicle, 
after being surrounded by mildly infected blood and blood-clot for a 
varying time, itself becomes (edematous, and commences to undergo 
degeneration. It is thus more likely to be found in those cases in 
which serious hiemorrhage has been postponed by an omental barrier. 

It behoves us, therefore, when dealing with the delayed ease, 
to take particular care to avoid the cutting-out of a ligature. A mass 
ligature is more likely to cut out than a series of smaller individual 
ligatures applied by transfixion with a sewing needle close to the 
spleen. Further precaution is necessary to avoid ' losing ' a pedicle 
which has cut out. t . II. M ayo has immortalized the slipped renal 
pedicle which, lie says, "fairly jumps into the lingers when nimble 
fingers promptly follow its retraction into the depths of the wound. 
If the lieno-renal ligament, with its vascular contents, slips or cuts 
through, it might be possible to retrieve it by the same means, but 
there are few of us who would not rather be forewarned ! 

4. Spontaneous Recovery . — From time to time cases have been 
reported where the spleen was supposed to have been ruptured, and 
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with rest, and perhaps the administration of souk* ergot, the patient 
lias recovered. The whole question of t lie natural repair of a splenic 
injury is an unimportant one. Nature tails so frequently that we 
must assume that surgical aid is always needed. 

Operation. 

77/ c Incision. The left paramedian incision is justly popular for 
splenectomy. Nevertheless, in an emergency the supra-umbiliea) mid- 
line incision offers certain advantages. Foremost amonjj these is the 
speed with which the abdomen can be opened or closed. In a doubt- 
ful ease a useful practice is to make a ‘button-hole’ incision imme- 
diately above the umbilicus. If the diagnosis is continued, the 
incision can be enlarged rapidly towards the xiphist criium. That the 
mid-line incision is usually adequate for removal of a ruptured spleen 
is. 1 think, well illustrated by one of my patients, a fat. barrel-chested 
man of .VJ. from whom the spleen was removed sueecssfullv by this 
r< >ute. In th< >se rare instances where more room is required in order 
to deal with an adherent or^aii. the incision can be enlarged bv a 
transverse cut {<> the left. In the delayed type of ease II. Dodd 
has found a transverse incision effective. This incision, while taking 
longer to close securely. <qves excellent access to the splenic pedicle. 

Dealing :cith the Injurnl Oman. R iconics, of Rreslau, performed 
the lirst successful splenectomy for rupture in isti.d. Since that 
time both tamponade and suture have had their advocates: but 
splenectomy has come into its own. and is now the standard operation 
for ruptured spleen. Splenectomy, in contrast to other methods, is 
rapid and certain. 

Teehnit/ue of S ffleneetom // for liuptnre. 'Idle left hand is passed 
into the wound and the spleen is palpated. (Generally a tear can be 
ft It on the convex surface of the or<jan. The tinkers are passed over 
the convex surface, and thence they seek the pedicle. 

A retractor is placed in the left side of the wound, and suHieieid 
blood and blood-clot is wiped away to see the spleen. The or^an 
is now brought irently towards the mouth of the wound. I’sually 
it comes up without dillieulty. and can be delivered without any 
tension into the mid-line incision, especially if there is irood retraction 
in the left side of the wound. If any resistance to delivery is encoun- 
tered. the lingers of the ri^lit hand arc 1 at once available' to enter tlu* 
wound, pass over t lu* convex border, and find out the nature of the 
adhesions which are preventing easy delivery. If adhesions are 
considerable, the wound must be enlarged by a transverse cut to the 
left, in order that these adhesions may be separated or divided under 
vision. As has been emphasized already, this step is hardly ever 
required in the treatment of ruptured spleen as it is scam in temperate 
climates. 
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If necessary, an abdominal pad is packed into the inferior portion 
of the wound to keep the colon out of the way. The spleen is now 
under vision. A little systematic swabbing will render the boundaries 
of the organ clear. By elevating the inferior polo the pedicle is dis- 
played. Clipping, then cutting (E/g. 156). little by little and keeping 
close to the spleen — cutting at the expense of the spleen if necessary — 
the organ is removed. We now have the pedicle secured by a number 



1 ' kj . - -Spl 1 J \ < - 1 i | » | » i r i <_ r . I lien culling, lit Hr I » \ 

Jittlc mIk-Ic krrpin^ clo«- to tin* splrrn. 

of hamostats ; losing it is impossible. Each moiety of tissue* grasped 
by the forceps is transfixed with a needle and ligatured. Afte*r 
making certain that the cut surface of the* pedicle is dry, it is 
allowed to fall back. 

The technique is simple. It does away with the neerssity of 
mass ligature, where, as it were, all the eggs are ])lae*eel in one baske*t. 
There is no special knot such as a Staffbrelshire knot to be* le*arnt. 
There are no eatastrophies from cutting out e>r breaking of the ligature*s. 
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The interdigital grip °f the pedicle and the small amount of tissue 
ligatured at one time considerably reduce the possibility of wounding 
the tail of the pancreas. There is nothing brilliant about the method— 
but it is safe. 

If t he nicest het ist reports ' all well \ a few minutes can be expended 
in removing blood from the peritoneal cavity. The hands, hollowed 
in the form of a scoop, arc the most efficient apparatus for removing 
fragmented clot. Palpation of the liver will ensure that a concomitant 
rupture of that organ is not overlooked. Finally, palpate the tail 
of the pancreas. If it is damaged, many complications are minimized 
by a drainage tube brought out on the left Hank : if it is intact, no 
drainage is necessary. The abdomen is then closed. 

The Question of Transfusion.— An ideal method is to transfuse 
the patient with matched blood as soon as the pedicle has been ligated. 
In practice then* arc many difficulties in the way. Even if a suitable* 
donor is at hand, the necessary skilled assistance* is not always 
available*. Autotransfusion of blood e*olle*ete*d from the* peritoneal 
cavity is another method of replenishing the* circulation. The blood 
is collected. mixe*d with citrate* solution, and re*turne*d to the patient's 
veins. Collection of extravasated blooel from tin* periteme*al cavity 
is somewhat time-consuming, especially when the* incision is an upper 
abdominal one. The procedure is facilitated by a suction apparatus. 
It must again be* taken for granted that there is the* necessary ski 1 led 
assistance* at hand if this method is to be* list'd. 

In the majority of instances the* infusion of saline must of necessity 
be substituted for the more it le*a I method of blooel transfusion. A 
good method for the* single-handed surge*on is to commence the* opera- 
tion by inserting the* needle's of a subcutaneous apparatus into the* 
breasts, and allow saline* to be absorbed during the* operation. At 
the* conclusion of the* operation the* needle's can be le*ft in situ if it is 
deemed necessary, and the* infusion is continued when the patient is 
returned to bed. 

After operation, if it has not been possible* before, it is well te> 
have the blood grouped, and have* at least a tentative arrangement 
for a suitable* donor, should transfusion be required. 

Rupture of the Splenic Vein. I have* me*t with two e*\ample*s 
of this condition. In each the* peritemeal e*avity contained dark 
portal blood. On palpating the* spleen and finding it intact one* 
naturally thinks that the portal haniorrhage is coming from the* liver: 
only to be* disillusioned when the* latteT eirgan is examinee! thoroughly. 
Under tlu'se* circumstances e)bse*rve* the* splenic pe*die*le. In both the 
instances referred to this was the* source of the h.emorrhage. Ligature 
of the splenic pedicle proximal te> the* source* e>f the* luemorrhage ami 
splenectomy was followed by recovery in both my ease's. 



174 


EMERGENCY SURGERY 


Complications after Splenectomy for Rupture. — 

Peritoneal Effusion. — Peritoneal effusion amounting to ascites was 
seen in one of my eases. It was noted on the eighth day after opera- 
tion, and was accompanied by slight pyrexia. The fluid began to 
lessen in amount about the fourteenth day, but was demonstrable 
until the end of the fourth week. Its presence can be accounted for 
by a leakage of the pancreatic ferments into the greater sac from a 
wounded tail of the pancreas. It is well known that a large collection 
of fluid accumulates rapidly in the lesser sac after a traumatic lesion 
of the body of the pancreas. 

k Burst .■ Abdomen.' — The wound burst open, and had to be re-sutured 
under a general anaesthetic, in four of the* .‘12 cases which I reviewed. 
The most feasible explanation is that pancreatic ferments digest t la- 
edges of the abdominal wound and the catgut contained therein. The 
tail of the pancreas may be wounded when splenectomy is being per- 
foimcd, or, as is probably more usual, it is injured together with t la- 
spleen at the time of the accident. There is good authority for t la- 
latter conjecture, for at the necropsy of one case of ruptured spleen 
which died without operation the tail of the pancreas was found to 
be almost severed. 

Left Pleural Effusion. - A pleural effusion on the left side was 
noted in three instances in the same scries, and was treated by 
repeated aspirat ion. 

Persistent Hiccup. A persistent hiccup, lasting more than live 
days and preventing sleep, seriously complicated the convalescence 
of one patient. Hiccup is probably due to irritation of the- branches 
of the left phrenic nerve on the under surface of the diaphragm. 

Splenic .Asthenia. This occasionally complicates curly convales- 
cence. It commences about the tenth day after splenectomy. The 
patients become progressively emaciated. There is often some pyrexia. 
Irritability of temper is rather characteristic. Tin* condition tends to 
improve on the exhibition of arsenic. 

LACERATION OF THE MESENTERY 

Should a tear in the mesentery be parallel to the gut (Pis*. Iu7) 
the blood-supply to the gut in the immediate vicinitv of tin- tear is 
endangered. If the tear is more than two inches in length, resection 
and anastomosis should be carried out. Small tears may be closed, 
but always wait a few moments after the closure has been effected 
before returning the* coil of intestine. Even a slight change in colon? 
in the intestinal wall in the vicinity of the injury, as compared with 
the remainder of the intestine, indicates an impaired blood-supply, 
and the advisability of resection should be reconsidered. Longitu- 
dinal tears (Eig. 158) can be closed safely. 
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RUPTURE OF THE LIVER 

A precise pre-operative diagnosis is seldom possible - - fc ruptured 
liver or spleen 5 is as near as we can hope to attain. Like certain 
eases of rupture of the spleen, symptoms of severe intra peritoneal 
lnemorrhagc from a ruptured liver are sometimes delayed for hours, 

or even days (F. Bertrand). The 
prognosis of hepatic rupture is always 
grave. Statistics show a mortality 
of sixty to sixty-live per cent. 

Operation. 

The Incision.- The* abdomen 
should be opened by a mid-line 
incision. If more room is required 
this is obtained by making a trans- 
verse cut to the right. 

By palpation it is discovered 
that there is a rent in the liver. If the 
luemorrhage is excessive, remember to 
employ Pringle's method of pinch- 
ing the free edge of the gastro-hepatic omentum (Fig. 160). 

Method of Displacing the Liver for Exposing its Inferior Surface.— 

1. The round ligament of the liver is isolated. The ligament 
is freed from the abdominal wall by dividing it between ligatures. 
The end attached to the liver is grasped firmly in the jaws ol a long 



fi(J. H>U." Compressing t In* free edge 
of the gastro-hepat ic omentum in order 
to control lucmorrhago from the cystic 
artery. ' Hoyarth Prhi<jU's M< t/md .) 



F\(f. 101. — Traction on the round liga- 
ment enables the operator to elevate the 
Jiver somewhat. 



/■'/'/. Method of era»j )i n ; 

the liver. (.1. ■/. Uniham.) 


htcmostat (Fig. 161). By traction on the round ligament a fair degree 
of rotation and elevation of the liver can be obtained. 

2. Grasping the liver as shown in Fig. 162 will be found helpful 
on occasions. 
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Wounds on tin* ant ero-superior surface of the liver are often 
made more accessible by inserting abdominal pads between the liver 
and the diaphragm. This measure displaces the liver downwards 
fully two inches, and may be the means of bringing a rent into view 
which otherwise would have to he dealt with blindly. 

In stab wounds of the lower thorax Russian and Italian surgeons 
use the transpleural route very successfully. It is always best to 
commence with a mid-line incision in order to palpate the rupture. 
If the liver wound is found to be postero-lateral. proceed by the trans- 
pleural incision. 

Methods of Dealing uith a Wound of the Liver. 

Darling. Packing the with ionize has been employed more 

often than suture, especially in the past, and it has proved successful 
in not a lew cases. Indeed, this was the method used in the majority 
of successful eases reported. If the rent is in an inaccessible portion 
of the liver, packing with gauze is the only possible course to adopt, 
d he lirst portion of the gauze to be introduced may well be moistened 
with turpentine. Packing should be left in situ for live days, and 
then removed graduallv bv the surgeon himself. 



ft.rf) : , Siinirin.tr n drop rout in the liver l>v tiers of 
nit tiros. ( 1 fttr rfnrrf Murison.) 

Suture. Method . / . -The method of suturing a deep, but 
accessible, rent in the liver by tiers of mattress sutures (Fig. 1(h 3) 
is a good one. In the absence of a special liver needle ( Fig. KM) 
(a useful instrument in any surgeon's instrument ease), the largest-sized 

K. s. 12 
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curved needle threaded with really licavy the best substitute 

The needle is passed eye forward, and it is convenient, hut not essential, 

to h nvc it mounted on a h older. 



F'nj. HU. Li\<T ticci ll«*. 


Rutherford Morison described the following instructive cusr 
A miner, aped 17, had been crushed between a brake and tubs. Although 
the pulse was observed every half hour during several hours, it remained 
steady at 72. Rigidity and shifting (tidiness were present. Operation was 
undertaken seventeen hours after the accident. " On opening the abdomen 
blood poured out. This was traced to the liver. Remembering Hogarth 
Pringle's valuable bint. I passed my left forefinger into the foramen of 
Winslow, and with my thumb in front, compressed t he hepatic artery, 
portal vein, and bile-duct, arresting all lucmorrhage at once. The wound 
was found to be in the right lobe of the liver, and involving so much of the 
whole thickness of the organ that the portion on the right seemed to lie 
attached to the left part by only a narrow band. 

"The tear was sutured in four tiers with thick catgut. The first line 
of mattress sutures commenced about 1 ! inches from each side of the tear 
and caught the bottom of it, tin* next were introduced about 1 inch from 
the edge, the third about A inch, and a final continuous suture brought the 
fibrous capsule together. Re fore t lie* sutures were tied any relaxation of 
the hold upon the gast rohepat ie omentum was followed by active hainor- 
rliagc, but as soon as the sutures wen* tied the wound was dry. 

" Except for a curious rise in temperature every evening (up to 102 K.) 

the patient made a good recovery, and went home well fourteen days after 
operation." 



J 1 KJ. I (»•>.- -Method li (sec fee/) : Allot Iht i i i « ■ 1 1 1 * »< I o| .suturing the loci’. This 
is un excellent method for eonptine the cut snrhiee of the liver niter resecting u 
tumour, hut is inferior to the first method lor repairing n fnmmutie rupture. 
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Suture. Method IF Deep sutures arc introduced parallel with, 
and about half an inch from, the edges of the rent. These are 
tied. More sutures are passed at right angles to them, and the latter 
catch the former, thereby reducing the tendency to cut out. The 
principle involved can he seen in Fig. lba. This is t lie method par 
exeellenee of suturing the liver in resecting a tumour. The first layer 
of sutures is introduced before the resection is performed. As a method 
of suturing a ruptured liver this method is inferior to the first. 

Flood Transfusion. --The question of blood transfusion was 
discussed in the section on Rrerrm: or thi: S click n (see p. 17.*}). The 
ease of ruptured liver is exactly parallel in this respect'. 

INJURIES TO THE PANCREAS 

It is most improbable that the diagnosis will be made* until the 
abdomen has been opened. There is often a blood-stained exudate, 
and I’at necroses may be present. The approach to the pancreas lues 
been already referred to in the section on At i n: I\we hkatitis (see 
p. I 19). 

Rupture of the Pancreas. Suture of the* pancreas for complete 
rupture has been successfully carried out. The* pancreas is a friable* 
organ : to avoid cutting out. the suture-s should be passed deeply and 
tied not too tightly. 

Feist .s ( 'use. 

A man of 1U was crushed between haliers, and experienced excruciating 
abdominal pain, which short l\ passed off. and he walked home. During 
the night lie vomited several times. Later the pain returned, and twenty- 
four hours after the accident he came under observation. At this time the 
temperature was normal and the pulse TO. The abdomen was rigid, and 
shifting dullness could be readily detected. On opening the abdomen a 
large amount of blood-stained fluid escaped. A retroperitoneal hainatoma 
the si/e of a list was observed. After incising the peritoneum and sponging 
awav the blond and blood-clot, the pancreas was found to be completely 
ruptured about its middle. The edges wen* trimmed up. bleeding points 
ligatured, and the two halves of the pancreas united by sutures. The 
peril oncum was drawn over the site of t he rupt lire and t he lesser sac drained. 
On the twenty-first dav three small necrotic portions of pancreas were 
extruded from the sinus when* the drainage* tube had been placed, after 
which convalescence was uneventful. 

In other instances the pancreas has been found to be* lacerated 
hut not completely divided. Drainage of the lesser sac is all that is 
neeessarv in these eases. A number of successful eases treated on 
these lines have been recorded. 

Injury to the Pancreas Complicating Ruptured Spleen. In this 
instance the* tail of the pancreas may be completely severed from the 
body. The fragments should In* removed and drainage provided 
through a stab incision in the left Hank. 
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The after-treatment of pancreatic injuries mpiircx the s;iIn( . 
watchful attention ol the abdominal wound as in the rase o / acute 
pancreatitis (sec }). 1*31). lor escaping pancreatic ferments tiinl to 
digest the edges of the wound and the catgut sutures in the abdominal 
wall. 

Pseudo-pancreatic Cyst following an Injury to the Pancreas. 

The development of a large collection of fluid in the lesser sue (pscudo- 
panereatie cyst) following a ])anereatie injury is a recognized clinical 
entity. The interval elapsing between the injury and the recognition 
of the cyst is usually between one and three weeks. 

\Y. K.. tidied 20. was admitted with abdominal pain and repeated vomit- 
ing. Fourteen days previously he had keen jammed between a pillar and 
the shaft of a horse van. After the accident he walked home and called in a 
doctor. Since that time lie had been in bed. and had had a dull pain in tlx* 
upper abdomen, hut vomiting was the chief complaint. He had vomited 
twelve times on the day of admission and eight times on the previous day. 
On examination tlx* patient looked pale and ill. The pulse was 100 and the 
temperature 99 . Then* was a large* tinder swelling, dull to percussion. 

extending from beneath the left costal 
margin to the umbilicus. On opening 
the abdomen t In* stomach was found 
to he pushed forward by a tense 
cystic swelling in the lesser sac. There 
was a considerable amount of straw- 
coloured fluid in the general peritoneal 
cavity. After packing off the area so 
as to avoid soiling the general peri- 
toneal cavity, the lesser sac was opened 
between the colon and the greater earva- 
tnre of the stomach {Fig. 100). Pints 
of yellowish opalescent fluid escaped, 
and as the cyst collapsed some floeeu- 
lent curd-like material was evacuated. 
The walls of the lesser sac were thick- 
ened and covered with altered blood- 
elot. especially over the* pancreas. A 
tube* was passed into the lesser sae* 
and the* wound closed about the tube*. 
Kxe-e-pt for an attae*k of vomiting on 
the* twenty-second day afte*r operation 
e*onvale*se*e*noe* was uneventful. The 
sinus te>ok over six weeks to e-lose* 
finally. An examination of the fluid 
evae*uate*el showed it to be* ste*rile*. but 
rich in pancreatic ferments. 

INJURY TO THE GALL-BLADDER AND BILE-DUCTS 

On opening the abdomen, if bile is chiefly in evidence*, examine : 

(!) The gall-bladder; (2) The; duodenum ; (.*1) The* evstie eluet ; 

(4) The common bile-duct ; (5) The hepatic ducts. 


\ 



Fi'j. I (hi. - *sc‘i k if »- j >j» n<*rc*ii t i<* e\ si 
following injury nf 1 hr pancreas. r J’hc 
lesser sue is draii cd l*y opening the* peri 
loneum between greater rnrviiturr 

of tliestomuch arid t lie t ransverse rolnji. 
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Moynihan's met hod of rotating tlu* common bile-duct mav l)e 
useful in searching for tin* point of rupture. The left, hand is passed 
in transversely above the stomach u!on<r the jjast rohepatic omentum. 
When the hand is well placed, the lingers are Hexed and the hand 
and wrist are bent over to the patient's left, with the result that the 
common duet is twisted up into the wound. 

RUPTURE OF THE GALL-BLADDER 

If’ the call-bladder is found to be irreparably damaged, chole- 
cystectomy will have to be performed, but there can lx* but few eases 
in which the remnants of the ^uH-bladdcr cannot be patched around 
a tube. In most eases the tear is a small one. If it is near the fundus, 
the hole can be used for eholocvstostomv : if elsewhere, it should 
be sewn up and deliberate cholecyst ostomy performed. The peritoneal 
on \ it v should be drained. 

Hun-over accidents have accounted for most of the eases. The 
late \Y. Thclwall Thomas, of Liverpool, operated upon a boy who had 
been run over by a cart. On opening the abdomen bile poured forth. 
The torn ^all-bladder was stitched about a tube, and in addition the 
peritoneum was drained. The boy recovered, and five years later I 
saw him when he presented himself on account of some vacue abdo- 
minal pain. 

A rupture of the oall-bladder in a healthy subject results in extra- 
vasation of normal bile, which is sterile. If operation is undertaken 
reasonable early, the results are exceedingly jfood. Rickets collected 
*JS eases of this accident submitted to operation, of which 1?*J recovered. 

A localized collection of normal bile may be present, in the peri- 
toneal eavitv for a verv lono time without u'i\ iny r rise to serious 
symptoms. The following ease was reported by Fifield : — 

A youth. a.ircd was run over by a cart. He was treated expectantly 
and apparently completely recovered from the accident. Two months later 
he visited his doctor, complaining of a gradual increase in tlu* size of his 
abdomen. He was not jaundiced. Laparotomy was performed by Mr. 
Hutchinson, and an enormous collection of bile was found in the subhepatic 
pouch, the riidit anterior suhphrenie space, and the ri<jht lumbar fossa. In 
the remaining part of the peritoneal cavity (which was shut off by adhesions) 
was a lame quantity of serous fluid. The hole in the ^all-bladder was 
sutured and the subhepatic* fossa and pouch of Douglas drained. Recovery. 

TRAUMATIC RUPTURE OF THE BILE-DUCTS 

Rupture of some* portion of the bile-passages is not. as a rule, 
rapidly fatal. Often it is the gradual distension of the 1 abdomen with 
fluid, and perhaps jaundice 4 , which call attention to the condition 
after several days. 

When tlu* patient has been left until he is in a poor condition, 
drainage is all that can be done. If the rupture is incomplete, recovery 
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may ensue. Simple drainage is unlikely to cure a complete lesion, hut 
may tide the patient over until lie is lit for a reconstructive operation 
If he is in good condition and the lesion complete, or nearly so, an 
attempt to restore the continuity of the bile-passages should be made. 

Complete Rupture of the Hepatic Duct. — If the ends are accessible, 
the delicate operation of end-to-end anastomosis should be attempted 
if possible. It is necessary to have the patient in the ‘gall-bladder 
position', and a good light is helpful. The posterior aspect is united 
with interrupted sutures passed on a line curved needle. A piece of 
rubber tube is then placed in the ends of the duet and more sutures 
are passed, but not tied. When tin* latter have been inserted, the 
tube is removed and the sutures tied. (E/g. 1(57.) 



1 t»7. — -Repair nf a complete rupture nt the h< patie or common hdc dii< \ 
a . A piece of ruhher tithe is placed in the ends of the duet to aid the p.i--iti;c . f 
interrupted suture.-; h. After the suture- are placed. Imt before t he\ ate tied, 
t he t ubc is removed. 


The alternative is to rely on simple drainage alone, and if. as will 
probably be the ease, a permanent biliary fistula results, reconstruction 
of the duet by Walton s method may be undertaken at a later date. 

Garre s Case . — 

Operation was undertaken soon after the accident. The lesion was 
found to bo a complete rupture of the hepatic duet. This was united by 
sutures. The patient recovered, hut further operative* treatment was 
necessary one year later for cicatricial contracture at the site of the 
anastomosis. 

Complete Rupture of the Common Duct. We have two possible 
courses : (1) Direct suture by the technique described above ; or 
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(2) Ligature of both ends of the duct and cholccvst^astrostomy (Fig. 
16<S). The latter aj)])cars to be a very good j)ro])osit ion. 

(). F. P a gel's Case. - 

A boy, aged 7 years, was run over on 
March I I. When seen on April I he was 
jaundiced and emaciated, the abdomen 
was full of fluid, and there was no bile 
in the stools. Aspiration was performed, 
and o quart s of asept ie bile were removed 
from the abdomen. On April S the ab- 
domen was opened. Rile was found 
leaking from t he common bile-duet. As 
the patient's condition was critical a 
tube was passed down to the region of 
the tear, and the abdomen closed. From 
10 to 12 oz. of bile were passed through 
the drainage tube in twenty-four hours, 
while none appeared in the stools. Thus 
a difficult problem had to be faced. A 
very emaciated child, with a pulse of 100. 
required a delicate operation. On April 
20 Fagct performed the second operation. 

The ^all-bladder wa* sutured to the colon and the abdomen was closed, a 
drainage tube bcinu inserted. The patient was removed from the table 
barely alive. In the days which followed bile continued to drain externally. 
On May 7 there were seven* pains in the upper abdomen, apparently due 
to peritonitis, and on May S the motions were coloured brown. A week 
later no bile appeared in the wound and the colour of the motions was 
normal. The temperature varied from 101 to normal. Recovery ensued. 

Rupture of the Cystic Duct. Clearly the treatment indicated is^o 
clamp and lignt ore t lie st ump and to perform rholoeysteetomy. (Fig. 1 69.) 



Ois. ( < in i j il«'tr nipt un* <if tin 
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RUPTURE OF THE INTESTINE 

The diagnosis is suggested by the history. Local tenderness is 
often the key to the site of the rupture. If localizing signs are present 
(Fig. 170), open the abdomen by the right paramedian or the upper 
mid-line incision, as the ease may be. If localizing signs are absent, 
use the upper mid-line incision, for reasons given already. On opening 
the abdomen, purulent, faecal, or bile-stained Iluid may be found, 
and suggests the segment of the intestine to be examined first. It 
should be noted, however, that in early eases there is often only a 
little blood-stained iluid in the peritoneal cavity. 

We will assume that the site of the rupture is not evident. 

Examine the duodenum and 
the duodenojejunal llexure. 
If this is negative, commence 
a survey of the whole of 
the small intestine, a rather 
laborious undertaking. The 
first looj) of jejunum is with- 
drawn. and the whole* e>f the 
twenty-three fe*ct of small 
intestine* is run through the 
lingers. The assistant should 
be* detailed to replace* the* 
intestine*, coil by coil, into 
the* abdomen. A hot towed 
should be placed about the 
uppe*r cnel of the* wound so 
that any exuberant coils may 
be* kept eove*re*el. Re*plaee* 
me*nt cannot be* expe*cte*d to 
kce*p pace with delivery and 
examination. 

A rupture should be 
closed with a double* layer of 
catgut. Catgut em an e-yeless ne*edle is the most suitable* material, but 
the catgut should have bee*n soakeel in warm saline*. When it first 
coines out of the glass container it is very wiry anel diflicult to 
work with. 

Small punctures are eIose*ei by a ])urse*-st ring suture*. Redbre* 
attempting to close a large* laceration, in oreler that the* gut may be 
steadied anel slightly stretched, it is cemvenient te> j)iek up the intes- 
tine in Lane’s tissue forceps just beyond the* ext remit ie*s of the tear 
whilst the sutures are be*ing insert e*el. Leakage* of intestinal e*onte*nts 
is arrested by placing an intestinal clamp on the* proximal side* of the 



io if. 17m Monk s met hod of intest inal loeah/- 
at ion. A B. line of mesenteric mol . 1‘arallel lines 
are erected at the extremity of this lira*. dividing 
tin* abdomen into three erpad parts. Tl it* 1 11 >] 
middle*, and lo\vc*r coniiiiirtnicnts lien* indicated 
contain, in most eases, t lie upper, middle, and lower 
thirds of tl ill intestine respectively. 
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rupture. Tins, however, is seldom culled for, for the pouting mucous 
membrane prevents much outpouring. Always remember to sew up 
large perforations in the transverse axis of the gut to prevent undue 
narrowing of the lumen (Fig. 171). However, if it is found, after 
sewing up an extensive tear, that some narrowing of the gut has 
occurred, this need not be a source of anxiety, for the contents of the 
small gut arc fluid and their passage is unaffected by a certain amount 
of constriction. 

After closing the perforation the suture line can be reinforced 
with an omental patch. 



/•’/-/. 17 1 . Kopair ot a la 1* won The ipit should l>r m>\ui 

1 1 1 » t ra ii'ix »*rsrly to pmxrnt narrow in: ■ -anall puncture wound', 

a pur-ir-'il r 1 1 ij_T i s used. 


Lnless tlu* mesentery, with its all-important blood-supply, is 
involved in the laceration, there is seldom any need for resection. 

Ten per cent of intestinal ruptures are multiple ; therefore do not 
he satisfied bp finding and (‘losing one rent, but examine the xchole eourse 
of the gut. 

A suprapubic drainage tube should hardly ever be omitted. 

Case 1. Male, aged 41. Stated that twenty-seven hours previously, 
whilst groping about to find a match, he fell over a chair and caught his 
abdomen to the left of the navel on a fender. Immediately afterwards 
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he was in great pain and erawled to l>ed. but had m> sleep. .\cruni/j n> , 
snpra-umhihea/ pain continued all night, but there av/.v no vomit in a. JJ,. 

passed urine twice since the accident. , 

On examination, pulse 84. temperature JW . I he abdomen moved well 
on respiration. The skin was burnt with a poultice above the umbilicus. 
There was intense oenernl rigidity. Shifting dullness could be elicited. I lie 
most tender spot was just to the Jett o f the umbilicus. Per rectum there 
was tenderness in the rectovesical pouch. A diagnosis of ruptured intestine 
was made. Mid-line laparotomy. Free fluid in the general peritoneal 
cavity and much flocculent general peritonitis. Tin* duodenum and duodeno- 
jejunal flexure were examined and found intact. The small intestine was 
then passed through the lingers. Three feet from the duodenojejunal 
flexure there was a tear two inches loiu> near the mesenteric border. This 
was sewn up with a double layer of catgut, and the suture line reinforced 
with omentum. The rest of the intestine was examined with a negative 
result. Suprapubic drainage. 

During convalescence the real cause of the accident came to light. He 
had been kicked in the stomach by his wife. One year later he was seen 
in perfect health. 


Case 2. — Male, aged to. Saw a policeman endeavouring to arrest a 
drunken student, and went to the aid of the law. with the result that he 
was kicked in the hypogastrium. Four hours later he was admitted to 
hospital. 

On examination he was very considerably shocked. The temperature 
was hfi , pulse St. There was boardlike rigidity and tenderness, most 
marked to the right of the umbilicus. The abdomen was opened by a two- 
inch mid-line incision above the umbilicus. Nothing abnormal was dis- 
covered. The incision was therefore closed, and a right lower paramedian 
substituted. On opening the peritoneum, fieeal fluid escaped. A perforation 
was found one foot from the ilcoeacal valve. The tear was one inch in 
length, and was situated on the ant imesent trie border. The perforation 
was closed. Suprapubic drainage. 

For the next few days the patient was in a desperate condition, the 
abdomen distended and drum-like. Improvement set in on the seventh 
day, and. with the exception of some suppuration in the lower abdominal 
wound, he made a good recovery. 


Case 11. — Male, aged .Th Fell fifteen feet from a scaffold. An iron 
barrow which he was wheeling fell on top of him. 

On admission he was profoundly collapsed and blanched. Pulse 110; 
the temperature would not register. On examining the abdomen then* was 
general board-like rigidity. The maximal tenderness was in the left liypo- 
chondrium. A catheter was passed, and the urine found to be normal. 
A diagnosis of ruptured spleen was made. My the time ht* reached the 
theatre half an hour later, pallor was profound and tin* pulse barely 
perceptible. 

Mid-line upper laparotomy. The peritoneal cavity was full of blood. 
The spleen and liver were intact. The haunorrhage was found to be coming 
from a tear in the mesentery through which th(‘ list could be passed. The 
intestine itself in the immediate neighbourhood contained no less than 
seven perforations in five feet (Fig. 172). This segment of jejunum con- 
taining the ruptures was resected, for the hole in the mesentery had, 
to a large extent, eut off its blood-supply. Knd-to-cnd anastomosis was 
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performed. At this sta^cthe patient stopped breathing, and death appeared 
imminent. The abdomen was elosed by throufdi-anci-through sutures as 
quickly as possible, and as this was bciii" done occasional si^hin^ respirations 
occurred. The head of the table was tilted downwards, and an intravenous 
oiim arabie infusion yiven. 

He was returned to bed, and six hours later had fully regained conscious- 
ness and jjave some hope of recovery. His pulse was 1.T2 and his temperature 
{>7 . During the ni^ht his condition became "rave, and he died. The 
post-mortem showed a tear one inch in length in the mesentery four inches 
from the ileoea*eal valve. The renewed ha*morrha<je which had occurred 
from this lesion probably determined t he fatal issue. 



h r it. Ill lrllL'til <•« MlOl millL r "'’Nfll ] MTlnfilt |( Hlv 
nil Imd to hr lllldr M a l\CI I ItrCilll'.r Ol’ a larrr 
c Il.llltiplr wnlllld" ■'liould hr w|lMll‘«‘d. 

Rupture of the Duodenum. Particularly if the tear is situated 
in the second part of the duodenum, the mid-line incision <qves inade- 
quate exposure. Additional room is afforded by making a transverse* 
cut to the rioht. as was successfully employed in the ease cited below. 

Another method which miuht be* used is to make a special, rather 
larjje. gridiron incision over the second ]>art of the duodenum, usinir 
a hand inside the abdomen as a ipiide. This method <pves <u)od 
access to that portion of the duodenum which is least accessible from 
the* mid-line. The central incision should not lx* (dosed until we are 
certain that there is no further use for it i.c.. until the rupture of 
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the duodenum lias been dealt with satisfactorily. An added advan- 
tage of this method of approach is that, if the wound suppurates, two 
comparatively small incisions do not give rise to the same anxiety 
as one large incision which in part has divided the rectus. 

A rupture of the duodenum may be: (1) Extra-peritoneal; 
(2) Intra-peritoneal ; (3) Roth extra- and intra-pcritoneal. 

Extra -peritoneal Rupture.— A complete extra-peritoneal lesion 
may produce few symptoms until extravasation of duodenal contents 
accumulates. Even when the peritoneum has been opened, a 
retroperitoneal rupture sometimes (‘scapes notice. A retroperitoneal 
duodenal rupture was overlooked in spite of laparotomy in 11 eases 
cited in the literature (Sodcrlund). The most characteristic finding 
is a bulging of the parietal peritoneum in the region of the duodenum. 
Drainage of this collection is liable to be followed by a duodenal fistula. 
A profuse duodenal leakage brings about rapid and extreme emaciation 
of the patient. In addition, the skin around the fistula soon becomes 
terribly excoriated, a combination of affairs which, unless remedied, 
often carries off the patient. 

The following is a case of rupture of the duodenum, mainly extra- 
peritoneal. followed by duodenal fistula. — * 

On October 27. 102 b a youth of IS. whilst playing football, fell forward 
on to the hoot-heel of another player, striking his right side. He was 
helped off the field, and soon afterwards vomited. On examination there 
was a bruise over the right rectus with rigidity in this region. The pulse 
and temperature were normal. Spasmodic pain and vomiting continued. 
Next morning the pulse was 100 and the temperature 101 . 

Operation (Mr. Robert Going) : Mid-line laparotomy. There was no 
free fluid on opening the abdomen. A tear was seen in the peritoneum 
over the second part of the duodenum. The incision was enlarged by a 
transverse cut to the right. A small tear was found in the second part 
of the duodenum. This was sutured and reinforced bv omentum. The 
right kidney pouch was drained. After some bile-stained fluid had been 
mopped up from the right iliac fossa the abdomen was closed. 

Improvement continued until one week later, when quantities of bile- 
stained fluid commenced to flow r from the stab wound. As a result, the 
patient became rapidly emaciated and the skin around the wound excoriated 
and acutely painful. The patient was transferred to the London Hospital 
on Nov. (>. I was fortunate in being able to examine him with my chief. Sir 
Hugh Rigby. Hollow-eyed and emaciated, he looked the picture of extreme 
dehydration. The pulse was 100 and the temperature 07". Rectal saline 
with glucose was ordered, with considerable benefit. The following day 
Sir Hugh Rigby performed gastro-enterostomy and occluded the pylorus 
with silk. Before closing the abdomen, after placing a purse-string in 
position, a catheter was inserted into the jejunum and a feed of peptonized 
milk with eggs beaten up was given into the jejunum. There was a lessening 
in the discharge after the third day, and a week later the patient began to 
gain in strength. The hollow-eyed, emaciated face began to fill out as the 
discharge lessened. Gradually the wound healed, and the patient recovered 
completely. 
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(See also Diodknal Fisti i.a following Pkrigastkic Arsckss, 

p. 112.) 


I ntra-peritoneal Rupture. A small rupture is closed in exactly 
the same wav as a perforation of a duodenal ulcer. If the rupture 
is situated in an inaccessible part of the duodenum, the special incision 
described above may bo used with advantage. If the condition of 
the patient is good and doubt exists as to whether tin* suture line 
is watertight, gast ro-entcrostomy with pyloric occlusion may be 
advisable, to prevent the formation of a fistula. Nevertheless, it 
should be borne in mind that this stop can lx* undertaken, if it is 
required, at a later date. The right kidney pouch should be drained 
invariably. 

('omplele Rupture. The condition of the patient is usually grave 
and the treatment difficult. Continuous saline infusion should be 
employed throughout the operation. Roth ends of the duodenum 
should be closed (/wg. silk being employed for the second 

for catgut is liable to bo 


digested by the panerc- 
atio ferments. When 
el< >sure has been effect - 
ed. posterior gastro-ent - 
erostomy is performed, 
and the right kidney 
pouch drained. 

When this method 
is list'd it is said that, 
if t he nipt lire is below 
the biliary papilla, re- 
gurgitant vomiting is 
a troublesome sequel. 
Moynihan's east' cited 
below does not support 
this. 



Fi[l. 174. Inn 1 1 lift <* rupture of the duodenum. 
Insure of the severed ends and posterior east ro-ent eros- 


Complete Rupture 

of the Duodenojejunal Fhwure. In 1901. Lord Moynihan reported the 
following ease, which illustrates many important points : — 


E. 11. L., a I >oy of (I, was admitted to Leeds (ieneral Infirmary having 
sustained an abdominal injury. On opening the abdomen there was an 
escape of blood. A rapid search soon revealed that there was a complete 
tear of the duodenojejunal flexure. The* jejunum appeared to have been 
torn out from the duodenum in such a manner that the divided end of the 
duodenum was beneath the peritoneal level. Tlu* jejunum in its upper 44 
inches was torn away from its mesentery : this portion was removed. The 
duodenum was closed by a continuous suture, and over this the peritoneum 
was approximated. The suture line was reinforced by the Hap of torn 
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mesentery already referred to. The jejunum was now implanted into the 
anterior wall of the stomach (Fig. 174, a), Murphy s button being used for the 
anastomosis. 

The child progressed until the 104th day after operation, when pe rfora- 
tion of the duodenum by the Murphy s button occurred, causing death in 
a few hours. 

To-day. suture has entirely supplanted the use of Murphy s 
button, and it is reasonable to assume that this unhappy ending 
would have been averted had sutures been used. Nevertheless, 
it must be admitted that there is always a danger of solid objects 
finding their way into the duodenal cul-de-sac after this typo of 
operation. Steudel performed a similar operation on dogs. "The 
dogs thrived for a time, but eventually died of perforation of the 

duodenum by fragments 
of bone which they had 
eaten and which had passed 
from the stomach through 
the pylorus. 

The ideal method of 
restoring the continuity of 
the alimentary tract after 
this accident would be- to 
implant tin* jejunum into 
t lie third part of t he duo- 
denum ( Fig. 1 74. I>) a much 
more dillicult operation, 
and on that account < mly to 
be at t (‘in pt ed by the exper- 
ienced when the patient's 
condition is good. 

Movnihan's ease illus- 
trates another important point. Regurgitation of bile* and pancreatic 
juice into the stomach does not interfere in any degree with the 
function of the viscus. 

Traumatic Rupture of the Large Intestine. Of 221 eases of 
rupture of the intestine without external wound, collected bv Sir 
.Tames Berry, only 15 were of the large intestine. Rarclv is t lu* large 
intestine torn across completely : by reason of its size wounds are 
mostly of the nature of a tear or perforation, and can be dealt with 
by suture. When possible, tin* suture line should be reinforced by 
omentum. Peritoneal drainage* must be carried out in variable. 

Retroperitoneal Rupture of the Large Gut. Local emphysema, 
commencing in the Hank and spreading around the abdominal wall, 
occurs comparatively early if the rupture is not recognized. This is 



Fit/. 174. Treat ment of e anplei e rupture <>l 
the d uodenojo j una I flexure. a, Moynihan's opera- 
tion. The duodenal end of the sewred intestine i- 
elosed and buried. The jejunal end is implanted 
into the stomach. b, A more ideal, but consider- 
ably more difficult, operation is to implant the 
jejunum into the third part of t he duodenum. 
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due* to the escape of gas-forming organisms. Retroperitoneal injuries, 
bv reason of this infection of the subperitoneal tissues, are even more 
fatal than intraperitoneal wounds. It l>ehoves the surgeon to satisfy 
himself as to the presence or absence of a retroperitoneal wound in 
addition to the more obvious and accessible peritoneal injury. 

As a means of preventing fatal infection of the retroperitoneal 
space, colostomy may prove a life-saving measure ; but it must be 
employed at a very early stage, before the infection has obtained a 
hold of the cellular planes behind the peritoneum, and it must not 
be used as an alternative* to the* establishment of free and adequate 
local drainage ((Jordon-Taylor). 

('<nn pressed-uir Rupture of the Large Intestine . — This is nearly 
alwavs the result of a damnable form of practical joke. A host*, 
earning air under considerable pressure, is turned on near the victim's 
anus. 

The point of rupture is usually in the omega loop. Suture of the 
perforation and drainage of the peritoneum within an hour or two 
of the accident is the only hope. Block and Wisemann collected 
*J7 eases of compressed-air rupture of the large gut. and found the 
mortality to be ?(>.*$ per cent. Their own east* recovered. A east* 
reported later by Hays also recovered, but in each of these instances 
operation was carried out within two hours of the accident. 

TRAUMATIC RUPTURE OF A MESENTERIC CYST 

S. S., aged o’,. was pushed over in a playground at school, and imme- 
diately cried out with pains in the stomach. Four hours later, when admitted 
into hospital, the child was obviously shocked. On examining the abdomen 
rigidity was found and the percussion note was dull. During the two hours 
he was under observation the pulse rose from 1<M> to 100. A diagnosis of 
ruptured spleen was made. 

On opening the abdomen, fluid like curdled milk ran out in large quanti- 
ties. This was traced to an opening near the duodenojejunal flexure. 1 
was about to suture up the ragged hole, believing that the duodenojejunal 
flexure had been torn, but the absence of bile in the fluid caused me to make 
a more thorough examination. It was soon clear that a mesenteric cyst 
had ruptured. The third and fourth parts of the duodenum and the neigh- 
bouring jejunum had been pushed upwards by the cyst wall. A tube was 
passed through the hole in the cyst and the cyst wall closed about the tube. 
The general peritoneal cavity was drained. The abdomen became very 
distended on the second day, but the bowels moved freely. After the 
fourth dav reeovcrv was uneventful. 
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INTESTINAL OBSTRUCTION : 

INTRODUCTION. OBSTRUCTION OF THE LARGE GUT 

The To\a*mi« of Intestinal Obstruction and Methods of Combating it. 

In intestinal obstruction certain lethal products arc adsorbed from 
the small iut cs| in** : what exaetlv these arc is a dchatahlc point. 
Some maintain that they are bacterial toxins, whilst others (notably 
Me( x hiarrie and Whipple) ha\e isolated proteoses from the obstructed 
contents of the bowel which, when injected into does, produce sjjrns of 
toxainia com para hie with those of intestinal obstruction. There 
can be little wonder that, so lone as the et ioloyyv is a matter for specu- 
lation. \ lews as to the best method of combating the toxamia arc 
dl\'el‘ecnt . 

Mt thuds of ( 'nm lt/i f i nt! fhr l'n > a m ni . 

1. Saline infusions are of undoubted value. 

Aspiration of the stomach contents; in some instances con- 
tinuoiis eastrie aspiration often has temporary benelieial effect in 
eases (>l advanced intestinal obstruction. 

d. In obstruction of the small intestine, evacuating the contents 
above the point <>f obstruction at the time of the operation appear^ 
to be the best nn Am mr/il means of ridding the patient ot potent ially 
absorbable toxic bodies (see p. 

I. Ant i-eas-eanyn’ene ( />. wt’h'hii) serum. Williams, working at 
St. Thomas’s Hospital, demonstrated that ant i-«ras-<jan«ircnc scrum 
was a deli n it e adjuvant to the surgical treatment of intestinal 
obstruction and the paralytic ileus which accompanies General peri- 
tonitis. 'l’lie scrum used was Hurmuehs Wellcome A: to/s Series. 
Lina. Later a more concent rat ed serum was manufactured. CiltH 
( /*’/o. 17a). and it is this that is used at the present time: 10 e.e. 
are thven intramuscularly daily, until the bowels act freely. 

Einphifl/ntn • Dust. When the obstruction is not of vary recent 
origin and the patient is v civ toxic a class of ease which it is our 
misfortune to meet only too often the wisdom of still further 
delay injj operat ion for an hour whilst saline is administered seems 
established. To supplement our pre-operative measures a prophy- 
lactic dose of 7 e.e. of (illH is eiven intravenously. 

1. St. Le^er Hroekman believes that the toxainia of intestinal 
obstruction is mitigated by the rectal inject ion of human bile, of 

k. *. id 
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whifli he gives 2 oz. admixed with 4 oz. of saline. Human hile 
is not easily procurable in times of emergency. A patient with 
a cholecystotomy may be able to supply tbe substance. If the 
patient who is suffering from acute intestinal obstruction lias 
vomited bile. the vomitus. after straining through (jauze. can In* 
returned per rectum. 

Jcjunostomy and Urostomy arc discussed on p. 22 1 ct se<p 



I'i'.l. 175. — Capsule of eoneent nit e<l n lit i-^us-LMtiLfrcnr -mini, (I I'M. 

( Uut'i'oujjl is WVIIcuini* tV ( '<>.) 

Laparotomy for Intestinal Obstruction of Uncertain Origin (Fill. 
176). — .lua sf/tesia. The value of spinal anasthesia in intestinal 
obstruction lias been noted on p. 17. Other things being equal. the 
right lower paramedian incision is used, the rectus muscle being 
mobilized and retracted outwards. A point above tbe linea semilunaris 
is chosen for opening the peritoneum, which should be done with great 
care, for a distended loop may be just beneath. A hot, moist towel is 
in readiness to cover up any intestine which escapes. The first step 
is to inspect the e;eeum. It is not sufficient to palpate it ; it must 
be seen. 

If the ccecum is ballooned and tense, it is certain the obstruc- 
tion is in the large gut. Palpate the upper rectum and sigmoid. If 
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point of obstruction (Fig. 177). If a collapsed loop of intestine cannot 
be found readily, explore the pelvis and the right iliac fossa. If the 
obstruction lies in the small intestine, the gut in t lie region of the 
ileocjecal valve must be below the obstruction. 

It has long been taught that we should studiously avoid allowing 
the intestines to escape on to the surface, and that anything in the 
nature of evisceration is the essence of bad surgery, lloldcn, in an 
instructive paper based on 135 personal cases of intestinal obstruction, 
challenges this view. He linds that there is practically no shock in 
evisceration if the intestines are covered up with hot, saline-soaked 
towels. If the obstructing agent is diilicult to locate, partial or sub- 
total evisceration should be performed, having hot saline-soaked 



Ji</. 177. Intestinal ol»st met i<m <>t' unerrt ;iin origin. Tiii-iti<_r ;i 1"" 

rolta //serf intestine l<» 1 1 1 «* sit<‘ of 1 1 1 « * tnniUr. (Towels < »t i ■ it 1 «■« I for the 
('IcariH'ss.) 

towels in readiness to cover up the intestine. The assistant 
be requested to see that all the prolapsed intestine is covered 
that the towels are changed as soon as they become cool. 

Classification. Acute, and acute on chronic, intestinal obstruct ion 
is a large and diilicult subject upon which to write. Alter due con- 
sideration I have decided to divide it into two great classes: (1) 
Obstruction to the large* gut (with which the remainder of this chapte r 
deals) ; (2) Obstruction to the small gut ; and to leave the consider- 
ation of external hernia* (which arc in a class by themselves) to a later 
chapter. In a few instances this classification leaves something to he 
desired, for conditions such as intussusception arc common to both 
the large and small gut; in such instances the* subject, matter is 
arranged in the manner which it is thought will be* me>st eonvenient 
fe>r studv and for reference*. 


OBSTH rCTIOX OK THE LAKCK CUT 
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OBSTRUCTION OF THE LARGE GUT 
GENERAL EMERGENCY MEASURES 

Caecostomy. Should blind carostomy Ik* performed when the 
diagnosis of acute obstruction due to a carcinoma of the colon is 
practically certain ? The answer is Yes, if tin* ease is one of very 
"rave emergency." As a general rule, it is wiser to explore the 
abdomen through a ri«*ht paramedian incision. If s])inal ana*s- 
thesia is used this docs not add greatly to the length or shock of the 
operation. To perform ejceostomy without exploring the abdomen is 
to run the risk of overlooking some ])ossiblv remediable condition. 
Kurt hermorc. e;eeostomy is not the operation of choice if the growth 
is found to be inoperable, (acostomy is the ideal Innporartf drainage 
of th<* larjje suit ; the contents of the c.-eeum are liquid and csea|)c 
readily. But as a permanent drainage it is objectionable* : the fieecs 
are quite uneont rollable. and the skin soon becomes (“xeoriated even 
with the greatest care. 

To sum up : lu acute lar^e-^ut obstruction ea-eostomy is tin* best 
temporary drainage when subsequent resection of the 
growth is contemplated. Blind ea eostomy. owinjx 
to its simplicity and efficient drainage, often proves 
a life-saving measure in desperate eases : but I 
consider that blind transverse colostomy in such 
eases is equally yood. The latter has the advan- 
tage that, should the growth be inoj)crablc. the 
patient is left with a permanent ( t ransverse) colos- 
tomy. A transverse colostomy is an artificial anus 
second to nunc for comfort and control. Permanent 
ea-eostomy means an existence which few can 
tolerat e. 

' I'cc/miffm - uf Cn vostnnu/. If laparotomy has 
been performed, the wound should be closed and 
the incision protected by an anchor dressing before 
commencing the ea-eostomy (Fig. ITS). 

The incision is the same as that used for grid- 
iron appendieeetomy. It should be a small 
not more than ‘2 in. in lenyd h — t he smaller it is. the 
less there is to break down, for infection of the wound is almost 
inevitable. 

The peritoneum is opened with due care. The c;ecum is with- 
drawn very delicately, for it may lx* in imminent danger of bursting. 
A rubber tube about ei^ht inches Ion*; and a quarter of an inch in 
diameter is used to drain the eacum in the following manner 
(Lockhart -Mummery’s technique). The exposed portion of cwcum 


In. ITS. I.iijMi - 
* *1 <>iii\ im> Im'i ii per- 
il iriiiol ami it lia> Ummi 
< lacii let I to jirtfonu 
«• IH'llsI ( 

la j mri >t < a 


v it li ai 
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is drawn through a hole out in the eentre of an ahdoininal pad. A 
purse-string suture is placed in the cacal wall so that it turns in about 
half an inch of cacal wall around the tube when it is tied. A rubber 
(*lanij) is applied to the eieeuin and a small stab incision is made in the 
appropriate part of the cacal wall. The edges are grasped in 
haanostats. and by this means the eacum can be held up while the 
intestinal clamp is loosened. Gas escapes, but if the eacum is held 
up well, usually the escape of fieeal matter can be prevented while* 
the tube is inserted swiftly. The tube is passed into the eacum for 
two or three inches and fastened to the cacal wall by a catgut stitch. 
The purse-string suture is tied. Sometimes a second purse-string 
suture is advisable. The ends of the purse-string are passed through 
the peritoneum, and this fixes the eacum in the bottom of the wound. 
The incision in tin* abdominal wall is closed, but not tightly, so as to 
leave some drainage beside the* tube. 

Difficulties and Dangers of ('acostomi /. — 

1. On opening the peritoneum it is not a very rare* occurrence 
for the eacum to perforate spontaneous!}/. Usually the perforation is 
small and the hissing of escaping gas is heard. See that the assistant 
is plentifully supplied with swabs to mop up any facal matter which 
escapes. Deliver the portion of the eacum which has perforated, 
extending the incision upwards if necessary. Apply a clamp and 
sew up the perforation, liberally invaginating the cacal wall in the 
immediate neighbourhood. Having closed the perforation, perform 
cacostomy in the usual manner, but avoid utilizing the sutured 
portion as the spur. It is not good practice to economize by utilizing 
the perforation for the designed orifice : so often it ends in the purse- 
string cutting out and a gross contamination of the peritoneum. 

2. The whole eacum is green and surmounted zeith gangrenous 
patches. In one such ease the eacum and the terminal portion of the 
ileum were brought on to the surface and stitched to the wound in a 
few places. A large* portion of the eacum sloughed. Ry the seventh 
day the appearance was that of a normal cacostomy. and the result 
proved very satisfactory. 

8. The eweum is bound dozen and cannot be delivered. 1 have had 
the misfortune to encounter such a ease, and manipulations designed 
to deliver the eacum caused a large perforation. If the eacum is 
bound down do not attempt cacostomy. Close the wound and per- 
form transverse colostomy. With the eacum and ascending colon 
fixed to the posterior abdominal wall, right lumbar colostomy should 
be a sound operation. Tig. 179 is a photograph of a ease where tlu* 
caecum could not be delivered and transverse colostomy was performed 
instead. She did well. Subsequently the growth in the pelvic colon 
was resected and end-to-end anastomosis performed. 
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Post-operative Management of the ('urostomy. A long piece of 
soft, rubber Paul's tubing is attached to the projecting end of the 
rubber drainage tube by whipping a thread around for a couple of 
inches. The end of the Paul's tubing is allowed to drain into a 
bucket. If the eiecostomy is not draining copiously the nurse is 
instructed to run a pint of water into the* eiccum every two hours. 
This is easily done* by putting a glass funnel into the free end of the 
Paul's 1 ubing. After t went y-four hours half to one ounce of magnesium 
sulphate dissolved in one pint of water is run into the cacum. The 



I TO. Acute nil rim hi ic intest mill nhst nut ion. lj Laparut omv pcriunned. 

Am operable nnviiiomn «»f the pelvic culun was tound. La pa rot on i \ wound closed. 

2, ( ’a'cosl om y incision. The rircimi was tumid to be humid down and could nut 
1 »c delivered, therefore tins wound was also closed. 3, Transverse colostomy per- 
formed. (The incisions 1 and 2 have protective dressings tied on.) 

eiecostomy tube, when Loekhart-Mummery s technique is employed, 
usually functions for about a week Indore it becomes loose. A 
earostomy performed in this way often closes spontaneously when 
the cause of the obstruction has been removed. 

Colostomy : Left Inguinal. - 

Technique. -Stand on the left side 4 of the patient. An incision 
is made like that for appendieectomy by the gridiron method, but 
on the left side (Fig. ISO). The external oblique is incised and the 
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internal oblique split. The peritoneum is opened. Four luemostats 
are placed on the peritoneum in such a way that they are comparable 
to the four points of the compass. 'Hie pelvic colon is now sought 
for, and it is readily dist monished from small intestine by its ta*nia* 
and its a ppendwes epiploica*. The colon is dclivcn'tl, and it s n/>p( r 
end is gently drawn down until it feels taut a measure which 
considerably reduces subsequent prolapse of mucous membrane. If. 
after [this h as been done, there is too much colon on the surface 
for our purpose, some of the inferior end of the loop is tucked back 
into the abdomen. A spigot is now passed through tlx* mesentery 
under^vision (Figs. 181. 182). The next step is to stitch the peritoneum 
to the bowel at the four points of the compass. The luemostuts 



/•7f/. 180. — Incision fur left 


previously a])plicd serve 1 to mark these points and render the* perito- 
neum accessible to the needle. An extra stitch on tlx* medial side is 
an advantage. The external oblique is brought together above and 
below r the loop, the skin is sutured in the same way. If time is not 
an all-important factor, the* appendices epiploica* mav Ik* picked up 
with forceps, ligatured at their base, and removed. The whole area is 
now swabbed with iodine. A vaseline-smeared abdominal pad with a 
hole in it (see p. 20 1) is arranged to protect the wound. A purse- 
string is introduced and a large Paul's tube tied into the gut. 

Difficulties and Dangers . — 

1. It is necessary to see that the loop withdrawn is not twisted 
on its axis. This can easily be guarded against bv e xamining the* 
mesentery by sight and touch. 
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Blind Left Inguinal Colostoma (colostomy without exploration of 
the abdomen). — This is justifiable and indicated : (a) In the aged, 
when the diagnosis of carcinoma of the pelvic colon is practically 
certain ; and (b) In acute on chronic* obstruction when an inoperable* 
carcinoma can be felt with a linger in the rectum. 

In the case of (a) the diagnosis can be* continued when the peri- 
toneum has been opened prior to performing a colostomy. If the 
growth cannot be felt, or if the pelvic colon is collapsed, the 
colostomy should on no account be persisted in. If tlu* growth 
cannot be felt, the abdomen must be explored through a right 
lower paramedian incision. 



*{!• 18.3. — fransvcTso roJosUunv 

Colostomy : Transverse — 

Technique.— A vertical incision about 31 in. long is made* immedi- 
ately above the umbilicus and about an inch to the right of the middle 
line. The incision is deepened and the* rectus sheath opened. The 
libies of the rectus muscle are split. The peritoneum is opened. The 
distended colon is usually located without the slightest diflieulty. 
A loop is withdrawn and a spigot passed through the mesocolon (Fig. 
183). The peritoneum is stitched to the colon at each side, after 
which the peritoneal incision is closed above and below the loop, tlu* 
bowel being anchored to the peritoneum in the process. The rectus 
sheath is closed above and below by interrupted stitches. If we an* 
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not very certain that the peritoneum has been sutured to the bowel 
sat isfactorily. the rectus sheath may be stitched to the loop. The 
skin is closed. Redundant transverse mesocolon is clamped, ligatured 
in sections near its base, and removed. A Ionic Paul's tube is 
tied into the apex oj the loop, following the technique described on 

p. 20 1. 


Transverse colostomy is an excellent operation. It has the 
advantage of a eaeostoniy in that it commences to drain soon alter 
the operation, because the contents 
are liquid. , Th<* skin does not become 
excoriated, as so often happens after 
ea-eostomy. A transverse colostomy 
belt tits snugly and is always satis- 
factory. 

Indications I or ronsverse (olos- 
tom if. 

1. Inoperable carcinoma of tin* 
splenic llexure. descending colon, 
and pelvic colon (when fixed!. 

2. Carcinoma of the pelvic colon 
and rectum when solid fa*ccs can be 
palpated above the obstruction. 

3. When left inguinal colostomy 
is not possible because of a short 
mesent erv. 

t. When eaeostomy is not advis- 
able l)eeause of adhesions around the 
eaeum or fixity of that oryum. 

Wind I'nnisvcrsc Cidostomif. If 
the general condition of* the patient is 
so poor that we desire to drain the 
la ry r c intestine and nothing more, blind 
transverse colostomy (Fig. IS I ) lias two 
itreat advantages to offer : 

1. Jf the patient recovers from the 
acute obstruction, in fully .50 per cent 
of eases the growth will eventually 
prove to be inoperable, in which east* 

the transverse colostomy is as jjood a permanent colostomy as any. 

2. The only really common sites for a growth of the colon are the 
pelvic colon and the splenic llexure. which means that, if blind trans- 
verse colostomy is contemplated, there is every chance of hein** above 
the obstruction. 
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Method of Inserting a Paul s Tube (Caecostomy and Colostomy).- 

A dry abdominal pad is taken and its tape cut off. One surface of 
the pad is spread lightly with sterile vaseline. The handle of an 
aneurysm needle makes a convenient spreader. The pad is now 
folded into Jour, the vaselined surface being inverted. The folded 
corner is then cut off (Fit*. ISo inset). On opening the pad a 
circular hole will be found in its centre (Fig. 1S.5). The pad. vaseline 
side downwards, is now laid over the colostomy and the colon brought 



In/. lSf>. -.Method of milking m vusclincrl j*n»t cc| i\ <• covorii 
i < » i* use m, round a colostomy nr c;ccost om v. 


U]> through the hole. A purse-string suture is inserted. Within the 
encircling purse-string the gut is picked up with two haanostats. 
Swabs are placed on each side, and tin* assistant holds one in his 
hand ready to mop up any escaping heces. A small incision is made 
into the gut between the two haanostats, which are held fairly taut 
in a directly upward direction. This small incision is dilated very 
gently by opening the .jaws of a third pair of forceps. The edge of 
the opening is now clipped by this third pair of forceps, which is 
handed to the assistant, and a Paul s tube is insinuated into the* 
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incision (F/g. ISO). The Paul's tube should pass into the gut right 
above its second bevel, when the purse-string is tied. Between the 
first and second bevels a piece of tape is tied tightly ( F/g. 1ST). Tape 
is a most useful material for keeping a Paul's tube firmly in position. 



IUmiI'k t u I >< 



J'/'.f. 1ST. -Tying in a Paul's Itilx*. 


Method of Protecting a Laparotomy Wound from the Infection of 
the Colostomy : Making a 4 Watershed.’ — A strip of broad adhesive 
plaster about (5 in. long is taken, and the assistant takes a similar 
piece of exactly the same length. Facing one another, and working 
independently but simultaneously, both the surgeon and the assistant 
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fold their piece of plaster longitudinally (Fig. 1< S ' S . A )- ’l'lic surgeon 
now approaches the assistant, and the strips ol plastci ;nc jtlaeed 
back to back (B and C). The surgeon then takes both pieces, the 



(lie ;tb(l<>nu'n. 


backs of which have adhered to one another, and applies the \n at fi- 
shed’ to the abdominal wall between the two wounds (d). /* bSt) 

shows the ‘watershed’ in action. In addition to preventing keeal 



F iff. 181). — ‘ Watershed ’ in act ion. 


contamination of the laparotomy wound, it serves to remind the 
nurse that the two dressings must be kept separate. 

Note . — Rubber gloves should be removed before handling the strap- 
ping —the plaster adheres so readily to the rubber. 
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Paul’s Operation. -The essential principle of Paul's operation 
1(10) is that the portion of howel containing the jrrowt.li is 
brought out side. I he 
indications for the use ol 
this operation in eases of 
acute intestinal obst ruc- 
t ion are, 1 believe, execed- 
inglv limited. It might 
1 )i • used when that port ion 
of the colon containing 
the growth is excessively 

I'l'l. I '.H». I 'ill 1 1 - Op !’> I - 

t i • >n. Tin- i/i '■ >\o li i< uni «•' I 
id A. Tin 1 1 \\ • > i i m n if 

»t it rill'll t ' 1 1* -I u 1 1* ■ n ■ ■ \ * * r 

»l*-. >in >u n in tiir 

lirtifr. I lie r<.|,»u 1 1 1 1 1 't l»r 

\ I ■ r\ UK li I| 1'' tor till' I >| •‘•I'll t lull 
to In' jii-rtormril. 

inohile and t he pat ient so 
feeble or old that he is 
unlikely to stand resect ion 
and anastomosis at a 
later date. The opcrat ion 
should be borne in mind 
for this very exceptional 
combination of circum- 
stances. I have also used 
the method when the growth had perforated or was on the point of 
perforat ion. 

VOLVULUS OF THE LARGE INTESTINE 

Volvulus of the Caecum. Volvulus of the eieeum is not a very 
rare condition. In England it is probably more common than vol- 
vulus of the sigmoid. In the majority of instances the ileocolic 
junction twists upon an abnormal mesenteric axis. The distension 
is not so great as in volvulus of the sigmoid. These ea'eal torsions 
rarely exceed SO \ and can usually be untwisted. To prevent recur- 
rence the 1 outer side of the ciccum may be anchored to the fascia over- 
lying the iliacus. 

Gangrene has been found in several recorded eases. If the 
gangrene is extensive, resection of the ciccuin, with ileocolic anasto- 
mosis, is the only possible course. In minor degrees a gangrenous 
patch may be invaginated, in which event it is a wise precaution to 




208 


EMERGENCY SURGERY 


perform ca'costomy. Maunsell wisely pointed out that appcndi- 
costomy or ca'costomy performs a dual service. It drains the a fleeted 
gut and it fives the eaeum , thus preventing a recurrence. 

Volvulus of the Sigmoid.- In some parts of Russia and Eastern 
Europe.* volvulus of the sigmoid accounts for over one-third of all 
cases of intestinal obstruction ; but in this country the condition is 
quite rare. 

There is usually a history, dating back for some time, of attacks 
of abdominal pain with constipation, followed by diarrhoea and the 
passage of a large' quantity of ilatus. These attacks are obviously 
due to twists which undergo spontaneous rectilieation. 

A Russian .lew, aged 27. was admitted with severe abdominal pain. 
Ilis bowels had not moved for three days, but for him this was not an unusual 
occurrence. Examination of the abdomen showed a large resonant tumour 
arising from the left iliac fossa. An enema gave* no result. The diagnosis 
of volvulus of the sigmoid seemed quite evident, and operation was advised. 
He took the amesthetic badly. While struggling and shouting during the 
early stages of induction, he passed a quantity of Ilatus followed by a fluid 
motion. The amesthetic was therefore discontinued. The resonant tumour 
disappeared. Next day he felt quite well, and refused to stay in hospital. 

The usual mental picture' of volvulus of the sigmoid is one of very 
acute intestinal obstruction with a rapid and enormous abdominal 
distension — a distension so great that it may cause respiratory embar- 
rassment. While there can be no doubt that the final attack is of 
tins typo, it is becoming increasingly recognized that long before this 
takes place then' may be symptoms of a more chronic or recurrent 
type " (Garnett Wright). 

When the symptoms of volvulus of the sigmoid are not hyper- 
acute, Tanner recommends, and has practised successfully, the passage 
of a rectal tube zeith the aid of a sigmoidoscope. If the tube can be 
manoeuvred beyond the obstruction, it is left in position and the 

colon can be thoroughly irrigated and cleansed preparatory to a set 

operation a few days later. With the patient in good condition and 
the colon empty, resection and anastomosis can be performed. This 
is the most satisfactory measure, for it is quite clear that volvulus of 
the sigmoid is a recurrent condition. A patient, of l)r. Rlake was 
operated upon for acute volvulus of the sigmoid on no less than four 
oeeas ions (Barn a rd ) . 

Treatment of Acute Volvulus of the Sigmoid . — Sigmoidoscopy, and 
an endeavour to pass a rectal tube by its aid. is certainly worth a 

trial in many eases. If unsuccessful, the tube may lie left in the 

rectum ready for an assistant to manipulate when required. 

* In a series of 318 eases of intestinal obstruction reported at the Southern 
Slavonic Congress of Surgery, no fewer than I HO were due to volvulus (quoted in 
Jour, etc Chir ., 1012, Jan.). 
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the ta'iiia* coli with a fine cannula or an aspirating needle. In order 
to close the puncture after the gas has been evacuated, a ])iirse-st ring 
is inserted just before the eannula is removed. 

If the volvulus cannot be untwisted, a very rare event, a large 
catheter may be tied into its apex and a e.ecostomv performed to 
relieve the intestinal obstruction. This method is adopted to tide* 
the patient over until lie is in a lit state to stand resection of the 
pelvic colon. 

Gangrene of the Loop. Unless tin* general condition of the patient 
is fairly good. resection should lx* temporarily avoided if possible. If 
there are merely gangrenous patches, these may be in vacillated. If 
a large area is involved. Paul’s operation might be practised with 
advantage. The looj). which is always mobile, could be brought to 
the surface, a spigot ])laced through the mesentery, and a Paul’s tube 
tied in on the convex border. Resection could then be undertaken 
if the patient survived. If the general condition of the patient 
permits, a resection, with Paul’s tubes tied into each cud. may be 
pract iscd. 

Sitmma u v. Volvulus of the sigmoid is a recurrent condition. 
The simplest method which can tide the patient over the acute 1 attack 
of obstruction should be employed. If this can be done without 
opening the abdomen, so much the 1 better. When tin* attack is 
over and the colon is clean, resection of the mobile loop and anasto- 
mosis can be undertaken with comparative safety, and is tin 1 one 
measure which will guard against recurrence. 

MESENTERIC OCCLUSION AFFECTING THE LARGE INTESTINE 

If the large intestine is the seat of the infarction the prognosis is 
very poor indeed. Perhaps the variety most amenable to treatment 
is that in which a segment of tin* transverse colon is involved (middle 
colic artery). 

Infarction of the Transverse Colon. Resect the gangrenous area 
widely. Close both ends of the intestine. Perform civcostomy. 

Infarction of the Right Half of the Colon. Resect the civeum 
and ascending colon as far as is necessary. Perform ilcocolostomy. 

Infarction of the Left Half of the Colon. "Phis is exceedingly rare. 
If localized, it could be treated by excision and the insertion of Paul's 
tubes. Alternatively, Paul’s operation might be practised. 

ACUTE INTESTINAL OBSTRUCTION DUE TO PATHOLOGICAL CONDITIONS 
OF THE RECTUM 

The causes of acute obstruction so far as the rectum is conce rned 
may be summarized as follows : — 
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(1) Malignant disease; (2) Simple stricture of the rectum; 
(;i) Obturation by gall-stone. stcrcolith, or foreign body ; (4) Impac- 
t ion of ficccs. 

1. Malignant Disease. If malignant disease has proceeded so far 
as to cause acute intestinal obstruction, the growth is nearly always 
inoperable, and a left inguinal colostomy is indicated. An exception 
to the rule is a ring carcinoma of the recto-sigmoidal junction, which 
causes obst met ivc symptoms eomparati vely early. In this type of 
ease the obstruction may sometimes Ik* relieved by passing a rectal 
tuln* through a sigmoidoscope. If the rectal tube can be insinuated 
through tin* stricture, it is anchored to the anus by a stitch. It can 
be left in place several days, and allows the colon to Ik* washed 
out. an excellent preparatory treatment for an operation designed 
to remove the growth, should it prove operable when the abdomen 
has been opened. 

‘2. Simple Stricture of the Rectum. 

K. \V.. a girl of 17. was admitted with acute intestinal obstruction. 
For eight years slu* had suffered from severe constipation: the bowels 
rarely m ixed without purgatives. For the past fourteen days she had 
been in much pain and had vomited repeatedly. The constipation had 
continued throughout all this period, in spite of enemas and purgatives. 
Examination showed drum-like distension of the abdomen, and she was 
ob\ ioiisly very ill. The pulse-rate was K>*2 and the temperature subnormal. 
Two inches within the anal canal a tight stricture could he felt which just 
admitted the tip of the finder. I’ndcr spinal aiucsthesia the stricture was 
stretched so as to admit four lingers. Ficccs were removed. Encmata pro- 
duced copious results for some days. Recovery. 

'This stricture must have been congenital a semi-imperforate 
anus. More often tin* stricture is inflammatory. 

It is important to arrange for ]K*riodie dilatation of a stricture 
after the patient lias been discharged. 

d. Impaction of Foreign Bodies. 

Stcrcolith in the Rectum, 

An old woman 7*2 years of age was admitted with * acute on chronic * 
intestinal obstruction. The abdomen was greatly distended and the ca*euin 
hyper-resonant . A hard body could he felt in the rectum. I aider an;es- 
thesia the sphincter was st retched, and liquid fa*ees poured forth. An attempt 
was made to grasp the body with the forceps which are used to introduce 
(hampetier de Rihcs* bag, but this was not successful. Tlie body was 
eventually delix'ered grasped between a scoop and the index finder of the 
left hand, and was found to he a stone-like body the size of a tangerine 
orange (the nucleus may have been a gall-stone). Recovery. 

For delivery of a foreign body of this character a dessert-spoon 
would have been a very useful instrument. 
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Gall-stone in the lieeium. 

A man of 57 was admitted with subacute intestinal obstruction, which 
responded to enemata. A year before the patient had been under treatment 

for gall-stone colic accompanied by jaundice, 
but he had refused operative treatment. It 
was therefore reasonable to conclude that the 
body which was felt was a gall-stone. The 
next day a sigmoidoscope was introduced and 
the body was seen, but with the air inflation 
it moved farther and farther up the colon, 
and was quite out of reach. An incision was 
the re Ion* made in the* left iliac fossa and the 
stone was pushed down into the rectum, where 
it was delivered by an assistant. The stone is 
shown in Fiji. 192. The gall-bladder contained 
one very large calculus, but as the condition of 
the patient was poor, this was not removed. 

4. Faecal Impaction. The disimpaction of fares is a necessary, but 
most distasteful, surgical task. Many of these patients have a lissure 
in ano. and as it is necessary to stretch the sphincter thoroughly in 
order to remove the accumulation, the lissure (which is probably the 
starting point of the vicious circle) is cured at the same time. A 
spoon is a useful instrument with which to remove the mass. 



I'itj. 1112.- dall-stouc whirl] 
rmist'd obstruction, rcmo\nl 
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CHAPTER Xl r 


OBSTRUCTION OF THE SMALL GUT: GENERAL 
EMERGENCY MEASURES 

Treatment of Annular Gangrene of the Small Intestine by Invagination. 

Experience lias taught me that when the gangrene is limited and 
annular in tvpc it may he handled more safely by imagination than 
by resection.** (Sutnrncrx.) It is seldom that a typical ease is 
presented in which this method is indicated, but there is little doubt 
that invagination in properly selected eases will save many lives. 

Imagination is contra-indicated in the following conditions: (1) 
When the loop of gangrenous intestine is longer than three inches; 





/•'/;/. I Tn-;it merit of lorali/.rd nnnnlnr L'an-j-rrin* (1). A V-sliap<\l pice 

(if iikni'iiIitv is ('\cis«‘il and maiovss s\mms am piuend a shown. 


(2) When there* is much <vdcma of the intestinal wall; (.*1) When the 
gut above is very dilated and the gut below collapsed. These contra- 
indications must be noted carefully. 1 have attempted! to invaginate 
an (edematous piece of gut. but when the imagination was completed 
it was obvious that tlu* lumen was practically blocked, so that resection 
had to be undertaken after all. 
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The technique of invagination is illustrated in Figs. 19»‘h 194. A 
V-shaped piece of mesentery, the base of which corresponds to the 
gangrenous portion, is excised. By means of four sutures, applied 
as shown, the gangrenous portion is tucked in. A single intestinal 
suture completes the anastomosis all the way round the periphery, 
and the gap in the mesentery is closed. 

The type of cast* in which the invagination may be used occurs 
particularly in strangulated femoral hernia, and if Lotheisen s method 
has been used there will be no difficulty in returning the somewhat, 
bulky segment into the peritoneum. When the method is employed 



Fit/. ]‘»4. Treatment of localized annular ^rangrow* (II). A single* intestinal 
sutore all the way round the periphery, taking frerpient haek-stit ehes, is inserted, 
and the hole in the mesentery is elosed. 


in connection with inguinal hernia, one must lx* sure that the con- 
stricting ring is dilated widely before attempting to return the loop. 
If this has to be pushed through a narrow neck, the line of suture 
may be disturbed. 

Exteriorization or Resection and Anastomosis? --Except in the very 
limited class of ease quoted above, it is imperative in ever// instanee to 
rcseel rcidelt/ non -viable gut. It is not imperative to perform a n i m mediate 
anastomosis , indeed, when the proximal intestine is much dilated and 
the condition of the patient, is poor, exteriorization of non- viable 
intestine is sometimes to be preferred in the first instanee. 
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Exteriorization of Gangrenous Gut. —The devitalized segment is 
brought out through the incision, and the abdominal wall is closed 
around it. The skin is approximated and mattress skin sutures an* 
passed so as to include the mesentery. After clamping lightly with 
an intestinal clump placed almost Hush with the skin the exteriorized 
gut is excised, leaving half an inch protruding above the surface. Into 
each end a catheter is stitched in such a way that it tits snugly near 
the anhmesenterie border. A few bleeding vessels in the cut mesen- 
tery will need ligating. 

It is possible to collect intestinal contents escaping from the 
proximal end and to introduce them into the distal end. After about 
six days the catheter in the proximal end tends to become loose, and 
it is at this time, if the patient's condition allows, that a secondary 
anastomosis is performed. 

In the ease of strangulated external hernia*, where the gut and 
the condition of the patient fulfills the conditions warranting 
ext eriorizat ion. \V angcnstcen advises that the devitalized loop of 
intestine be brought through a separate short mid-line sub-umbilical 
incision. 

Resection of Gut. It is as easy to resect two feet as two inches. 
This is important when deciding upon the points of the proposed 
section : one can afford to err on the side of liberality, for an extra 
few inches resected often ensures healthy intestine for anastomosis. 



Af £. dr ti r+p . 
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Having decided how much to resect, a rubber-covered damp is 
placed oil the distal point ; then, stripping back the infest mnl contents, 
the second clamp is applied at the proximal point. The arc to be 
resected is isolated carefully with moist towels. 

The lirst step is to divide the mesentery. At the lowermost 
point of the proposed section a sharp-nosed hamostat is dri\cn 
tli rontdi the mesentery near the tint choosing a comparat i\ ely 

avascular spot if possible), 
('lipping, then cutting, the 
mesentery is freed from 
the intestine ( Fig. li>5). 
Then t he mesent cry is t ied 
off. Each hamostat is 
picked up in t urn. and the 
mesentery which it grasps 
is transfixed and ligatured. 

A crushing clamp is 
applied at each end of 
the free segment. 'File 
])oint at which the crush- 
ing clamp is applied must 
have a good blood-su]iply 
in ot her words, it should 
lx* hard up to that por- 
tion of the intestine 
which has its mesentery 
still intact. 

Fig. 10(3 shows the relative positions of the rubber-covered clamp 
and the crushing instrument. A length of j»';m ze is tucked under 
the mobilized gut. hiding and protecting the divided mesentery. 
In order to prevent escape of intestinal contents at each end a large- 
sized hivmostat is applied close up to the* crushing clamp (Fig. 107). 
A scalpel run down the surface of each crushing clamp immediately 
frees the portion to lie resected (Fig. 108). This, with the scalpel 
which freed it, is cast into a bowl away from the held of operation. 
The surface of the clamp which the scalpel had traversed is swabbed 
lightly with iodine. 

I am well a wan 1 of the advantages of the cautery for dividing 
intestine; but if one is not in possession of a really cllicient electrical 
instrument, and has to use a Paquelin cautery, the time expended 
in waiting for the latter to be brought, and the disappoint incuts 
connected with its use when only semi-skilled assistance 1 is at hand, 
have driven me to advise, in an emergency, the above method, 
which is rapid and has served me well. 



Fit/. MIC. The relative positions of 1 1 e 
and the crushing instrument. Note that th 
ing instrument is applied near the intact me. 
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sidr hrin^ stitched lirst ( U/a. 202). The stitches pass through 
the whole thicknesses ol the j^ut and are of the ov(*r-and-over tv]>e, 
hut a haek-stiteh is taken cverv fourth or lifth in order to lock 
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the line of suture and prevent, a purse-string effect with its inevitable 
narrowing of the loop. 

5. The stitching is completed at a point diametrically opposite 
the point at which it was begun (Fig. 203). A knot is t ied. The 
needles pass finally through the serosal and muscular coats, over 
the knot, and a last knot is tied burying the former (Fig. 20 1*). 



I'i'J. 204 . (Hi'isi emesis ci > 1 1 1 1 )l< ' t ( m | by In Irving tin* knot 

If the ease is a very urgent one, this single suture is all that 
is necessary, but usually a second row is inserted around the entire 1 
circumference, using a Uonnell stitch, locking it with a back-stitch 
frequently. 

Closing the Gap in the Mesentertf. If a needle is passed through 
the mesentery, there 1 is always the* danger of pricking a blood-vessel 
and thereby imperilling the vitality of the gut. A better method is 
illustrated in Fig. 20 5. One ligature is thrown around two pairs of 
forceps, one pair being applied to each cut. surface. Two or three 
ligatures tied in this way will close the gap in the mesentery effectively. 



Fi<j. 2 -Closing the hole in the mesentery. This is a belt or mol hod tlmn 
u-iing a needle, which may pierce a bleed- vessel. 


Ileocaecostomy. — Ileocarcostomy is lateral anastomosis at its best. 
It is indicated particularly when it has been necessary to resect gut 
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clamp may be applied beyond this for safety. A strip of gauze is 
tucked under the portions of intestine to be anastomosed, and the 
whole area carefully isolated with towels. The anastomosis is carried 

out by the four-stitch method 
so well-known in ^astro-enter- 
ostomy (Fig. 20(>). When the 
«jut is opened, the mucosa is 
cleansed carefully. After the 
anastomosis has boon completed 
(Fig. 207), the clamps are re- 
moved and the* suture line' is 
covered with omentum if this 
is available. 

Emptying the Distended 
Intestine above the Obstruction. 

When there is dillieulty in 
finding the obstruction, eviscer- 
ation usually simplifies the 
search, but Holden advises 
this measure principally in 
order that the gut may be 
emptied, which he does in the 
following manner. The intes- 
tine having been clamped tem- 
porarily as near to the obstruc- 
tion as possible, the loop is 
carefullv emptied of its eon- 

Ft<f. 207. — I k'ocjpcn-it only. Anastomosis ‘ .. 

cnmplotod. tents as described on p. 22(>. 

A purse-string of stout silk is 
inserted. Holden inserts a glass tube. I think a maleeot catheter 
has certain advantages. Only the first half of the knot is tied: 
the suture is then clamped tight with a hainostat. The contents 
of the obstructed intestine arc* then evacuated in the manner shown 
in Fig. 208. When the* intestine has been emptied suflieiently the 
catheter is removed and the opening closed by drawing tight the 
purse* string. 

The method is, of course, contra-indicated in t Ik* presence of 
peritonitis. In the absence of peritonitis it is successful only if the 
greatest precautions are taken to avoid contamination of the peri- 
toneum. The loop containing the catheter must be isolated scrupul- 
ously with abdominal packs. Although I have employed successfully 
Holden’s method on a number of occasions, 1 am inclined to think 
that it should be used only exceptionally, viz. : — 
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1. If the distension is too great. for the obstruction to be found. 

2. When the distension is so great that it is improbable t li/it the 
abdominal wall can be repaired without undue trauma and waste 
of time 



I i'J. Kui|it\m^ tlif (iisti'iidi'd sriiiill iiit in** l>y HohlfiiV im-tln'd. 

'I'll * 1 Mi!'^niii\ mv «|ip|H‘d in 1 1 < 1 1 1 i« I . 

Anastomosis of a Dilated with a Collapsed Loop. In complicated 
obstruction, when the condition of the patient will not permit of the 
operation being prolonged beyond the bare minimum of time, anasto- 
mosis of a conveniently placed dilated loop with an obviously collapsed 
loop lias many times proved to be a means of savins* life. 

K. 1C. aged 110. lour years previously had acute appendicitis with 
drainage. One* year previously 1 had opened his abdomen at the* forty- 
eighth hour for acute intestinal obstruction by a hand. On this second 
occasion he was admitted with typical intestinal obstruction of four days* 
duration, and his general condition was poor. The abdomen was ope*ned by 
a le*ft paramedian incision (to avoid the sear tissues of previous operations). 
The interior was a mass of adhesions. Some of the*se were separated, hut 
the main trouble* seemed to lie* whe*re* the* out was adherent to the abdominal 
wall. 1 1 is condition was so poor that it was imperative to tinish the* opera- 
tion as quickly as possible*. A collapsed and obviously e*ontraete*el loop was 
anastomosed to a dilated loop. He*co\e*ry. 

I watched this patient for two years. Kvery few months he had 
an attack of seven* abdominal pain which usually passed off in a few 
hours. After an unusually severe* bout 1 advised him to have further 
operative treatment. Through an upper abdominal incision the 
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1. In acute intestinal obstruction, when the patient is too ill to 
warrant explorat ion. 

2. When paralytic ileus has not responded to conservative 
treatment, or actual obstruction by multiple kinks has supervened. 

!b After suture of a perforated large gastrojcjunal ulcer, in order 
that tlie patient may receive nourishment }>elow the diseased area. 

4. Jejunostomy is recommended by some as an adjuvant measure 
in the treatment of general peritonitis. 

Technique (Ravdin's method). The following is a universal 
method for performing jejunostomy. Jt can be used as a supple- 
mentary measure or as a primary operation intended to relieve a 
patient in the throes of f;eeal vomiting; if absolutelv necessarv it 
can be performed in the patient's bed. 

Local infiltration amesthesia is used. An 
incision not more* than two inches long 
is made just posterior to a prolongation 
of the anterior axillary line, beginning at 
the tip of the eleventh costal cartilage 
(Fig. 200). The incision is carried down 
to the peritoneum through the external , 

oblique, internal obliijue. and transversalis rW*' 

muscles, with no regard to the direction 
of their fibres. The peritoneum is opened 
for a distance of about one inch. In the T^L 

majority of eases a high loop of jejunum 
])resents immediately. When this is not 
the ease the coil is retrieved by insinuat- 
ing the linger just anterior to the upper 
portion of the descending colon. The /•■;-/. i»i i. - .i. jm 

coil is withdrawn and clamped lightlv. ,n . 

A No. I 1 ruliber catheter, preferably hder two skin 

sell -ret aining. is then st it dual into tlu* . r 7 UM<i t}, :j 

bowel, using Wangensteen st eehnkjuc (see vs*urv precuutim prevent. 

]). The ;ipcx of the loop oontainiiio (1 ,.,„ llllv 

1 1 ic catheter is then stitched with several 

sutures to the parietal peritoneum (Fig. 210). It is sometimes 
unnecessary to suture the muscle layers —they will be found to fall 
together: in any ease they should be approximated but lightly. The 
skin is then closed about the tube, taking the precautions shown in 
Fig. 211. 

When the patient, is back in bed, the jejunostomy tube is, by 
means of a glass connection and a short length of soft rubber tubing, 
led into a receptacle. It is unwise to have a long tube leading 
down the side of the bed. for its weight ungulates the catheter at a 


prevent, 
ut acei- 
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point near its exit from the dressings. Six ounces of sodium bicar- 
bonate solution may be run into the intestine at intervals, and the 
escape of intestinal contents encouraged by siphonage {Fig- 212). As 



212. .Jcjmiostmny in ymvr intestinal nhst ru<M i< »n. A solution of 
sodium l)icHrl>oinit<‘ is Ixunir run into the intestine* in orde*r t e > enronra^' t he e*sen}>e 
of intestinal contents by siplionae**. 


soon as the outflow from the* tube ceases to be foul-smelling, the tube 
can be clamped. In ten days or more the catheter can be removed. 
Usually the opening closes spontaneously. 

Enterostomy.- -For t he most part enterostomy is an alternative 
to jejunostomv. I am not enthusiastic about either procedure unless 
conditions make it imperative to drain the small intestine. Of the 
two, I have had more success with enterostomy. The principal 
indication is post -operative obstruction following peritonitis. 

Tlu* best incision for primary enterostomy is a grid-iron incision 
in the left iliac fossa. Whenever a catheter is to be* se*wn intet the* 
intestine Wangensteen's modification of Wit zeds operation is the* 
methoel of choice, for it obviates spilling the* intestinal e-ontents — one 
drop of which is sufficient to set up fatal peritonitis. 

Wangensteen's Modification of Witzel’s Operation. — A coil of 
elistended ileum is withdrawn and isolated e*are*fully with abdominal 
pads. The coil must be emptied. When only moderately elisteneleel 
the contents can be milked back and rubber-covered intestinal clamps 
applied. If the distension is considerable, clamping followed by 
aspiration (Fig. 213) is a better method. Only if the coil is emptied 


OBSTRUCTION OF TIIK SMALL GUT 227 

thoroughly can the catheter he introduced without risk. The needles 
and suture material should he hue (No. 000 catgut). A No. I t French 



( lam|»s liaNiiit: a|>j)]it‘d. tin* If »« »j > is <*i)i | »t 1 

linit mil' with it iict'dle of with. 1 Imre. 


urethral catheter is stret died and scored with a scalpel, as shown in 
Fin. 211. r ri 1 is makes a little groove, in which a No. 000 catgut 
ligature is lixed. When the catheter is taken off the stretch the 
suture is imprisoned in t he groove, which should lx* live or six inches 
from the catheter's eye. 

The catheter, which has 

a stopper in its mouth /FI r/ \ 

to prevent an unexpeet- / y / 1 j\ \ ^ 1 

cd (low. is t lien lmricd in If (1 ] \Y \ 

the wall of' the intestine 1/ HI \ 

hy Witzcl's technique * 'A / 

( Fin. 215). employing a 

sut u re of No. 000 eat gut , x 

starting one and a half A 

■ , . i cATHcrra on STftcrcn , 

inches proximal to the 

scoring on the catheter. ** s 

A Hard Parke r blade : mmQkmm l CAT .* e ™?..1 T '” trST 

No. 11. or a tenotomy 

kmle. is used tor the ,| lt . , ;l tlK-wr. 

puncture. Kacli end of 

the ligature allixed to tin* eatlieter is now threaded on a needle and 
passed through the intestinal wall on cither side of the puncture*. 


\ irottd uifilitMl 
rat lu-tt-r. (Af(<r 


> t 1 1 \ i ii ii 
\\ tim/cH. \ 
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By tying the ends the catheter is securely fixed in position. The 
enfolding stitch is then continued for another one and a half inches. 
Thus is completed an aseptic enterostomy. If a piece of great omen- 
tum is available for reinforcing the suture line, so much the better. 



Fig. 21'). WanRcnstorns modification <>! Wit/H'^ <>| n*rat i<>n . The <_mm i ^ j i J n > 1 1 1 
to bo | > lino t 1 1 rod . Tho end of tho catheter is thru pa-^srd into tin* intestine. 

but we are rarely so favoured, and it is quite unnecessary, and even 
harmful, to search for it. The loop on which the enterostomy lias 
been performed can be dropped into the peritoneal cavity safely 
without fear of leakage. When the eatheter becomes loose*, about the 
tenth or twelfth day, the tiny peritoneal tunnel closes spontaneously. 
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CHAPTER XVI 

OBSTRUCTION OF THE SMALL GUT: SPECIAL VARIETIES 

OBSTRUCTION BY BANDS AND ADHESIONS 

( ) HSTittT tion by bands and adhesions requires no detailed considera- 
tion. Hands, in particular, constitute one of the most favourable 
varieties of intestinal obstruction to treat : simple division at once 
relieves the obstruction. The narrow area which was constricted by 
the band requires very careful examination, and in vacillation should 
be carried out if there is the least suspicion of its viability. 

In general. if it is practicable, raw surfaces left by separating 
adhesions should lie covered by omentum, and the stum]) of a divided 
band should be invaginated. Attention to these points helps to mini- 
mi/e a recurrence of the trouble at a later date. 

INTESTINAL OBSTRUCTION FOLLOWING ACUTE APPENDICITIS 

Obstruction following operation for appendicitis rivals general 
peritonitis as the most lethal complication of the disease. It is to 
some extent preventable, for its incidence is definitely reduced by 
adopting the Oehsner-Sherren method in selected eases of acute 
appendicitis. Preventable, too. since obstruction may be an aftermath 
of imperfect technique in the* matter of removing tin* appendix or in 
the insertion and management of a drainage-tube. 

Obstruction following acute appendicitis may be divided into two 
classes : 

1. Obstruction Occurring Remotely after Operation. With this 
class of ease we are not concerned here, for it properly comes under 
the eategorv of intestinal obstruction by bands or adhesions (.s t't above). 

*2. Obstruction Occurring while the Patient is still under Treat- 
ment for Acute Appendicitis. Obstruction is most frequent between the 
sij'th and the tenth dap after the iippend’er has been removed. Realizing 
tin's. I make a habit of writing on the notes of a patient in whom intes- 
tinal obstruction is a possible development : “Watch for intestinal 
obstruction, pnrticulurlv between the sixth and tenth days. Notes 
of the original operation, particularly those made by the operator 
himself, are of definite value in picturing tin* nature of the obstruction. 
An accurate mental picture of the obstructing agent is the surest 
help in carrying out appropriate treatment. 
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Three types of recent post-appendicular obstruction can be 
recognized, each requiring different treatment. 

Type 1.— Recent obstruction by simple band or adhesion may 
follow any operation for removal of an acutely inflamed appendix. 
It is, however, more prone to follow a certain type of case, namely : 
at the original operation the appendix was found occupying a pelvic 
position in contact with small intestine; a few bread-and-butter-like 
adhesions were in the vicinity, but there was little peritonitis. Signs 
and symptoms are often particularly elusive. The patient, who has 
been going on perfectly well, suddenly complains of colic, and vomits, 
usually between the sixth and tenth day after operation. These 
symptoms in the type of case delineated above are sufficient to warrant 
opening the abdomen. No form of intestinal obstruction is more 
urgent, and in no form of intestinal obstruction arc physical signs less 
in evidence. 

I was walking through the ward, and noticed a child vomiting who 
had had an acutely inflamed appendix removed nine days previously and 
given no cause for anxiety in the meantime. She stated that she had had 
pain that afternoon. The pulse and temperature wer(* normal, the bowels 
had been opened that day, and there were no physical signs. T advised 
operation, and on opening the abdomen found a coil of ballooned intestine 
angulated by being adherent to the abdominal wall at one point. The 
acute obstruction was remedied easily. 

This favourable result was the outcome of a determined effort 
to get the? next post-appendicular obstruction early. Previously I had 
missed several eases, partly by heeding the theory of an indiscretion 
in diet, only to operate too late. The argument is this. If' a patient 
has been convalescing normally until the sixth to tenth day and has 
given no reason for anxiety in the meantime, and if such a patient 
has pain and vomits, it is highly probable that he has obstruction. 
Furthermore, the danger of opening the abdomen of a patient in good 
condition is infinitely less than that of waiting to confirm the diagnosis 
in such a fatal condition as post-appendicular obstruction. 

Type 2. - This is almost the antithesis of the foregoing. The 
patient from the very start gives rise to anxiety, for he is distended 
from peritonitis. The riddle to be answered is : Arc the symptoms 

due to paralytic ileus or to actual obstruction ? *’ Almost without 
exception in the first three days obstructive symptoms under these 
conditions are due to paralytic ileus. The treatment recommended 
for paralytic ileus is of a conservative character, and anti-gas-gangrene 
serum plays a considerable part (see Paha lytic I levs. p. 312). The 
time comes when we can no longer delay ; the plastic peritonitis has 
evidently given rise to kinks and adhesions at numerous points with 
which the enfeebled peristaltic waves arc unable to compete 1 . The 
patient is desperately ill. Jejunostomy must be performed forthwith. 
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Tfipr 3. From our knowledge of the ease we picture within the 
abdomen a length of diseased ileum adherent and impossible to free 
without a severe operation. Under such circumstances an operation 
designed to remedy the obstruction too often terminates in an unavoid- 
able resection, for the distended gut is very friable. This type of 
obstruction is liable to occur alter severe pelvic peritonitis. The 
state of affairs can lx* visualized by referring to Sampson Handley s 
illustration of ileus duplex (Fill. 2H>). 



/•’/(/. i? I (i. Ili'us ilupJrx arisimr from gangrrnow^ |.K*lvi<* u]>}K“ii<li<it is. 

(Hit kind /nr mission of Mr. Hamjtson Haudh ij and tin ‘ Jiritinh Journal of Surytry' .) 


If. on thinking over the ease, one has good reason to believe that 
within the peritoneal cavity there exists a form of obstruction such 
as has been portrayed above, or, alternatively, if such a condition of 
compound obstruction has been found on exploratory laparotomy, 
then, unless the patient's condition is desperate, when jejunostomv or 
ileostomy offers the* only hope, the following form of treatment is 
indicated. 

Through a supra-umbilical mid-line incision a coil of small intestine 
is found. If neighbouring gut is free from peritonitis and not enor- 
mously ballooned, we run the small intestine through our lingers until 
the commencement, of the diseased area is reached. If the great 
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omentum is well developed, a hole is made in it near its attachment 
to the transverse colon, and the selected coil is brought throng,. If 
the great omentum is poorly developed, this step is omitted. I hen. 
using clamps, lateral anastomosis between the ileum and the tiuiisxerse 
colon is performed. 

IIeotransver.se colostomy in the type ol cast* described would 
save many lives. The operation is performed through an im scarred 
area ; the gut is free; the operation is a k set one. and should occupy 
a definite period of time which can be judged beforehand. It may 
also be of service in eases properly belonging to 77 /pc 1 where the 
obstruction has recurred more than once. 

OBSTRUCTION DUE TO MECKEL S DIVERTICULUM 

This enibryological structure and its omphalomesenteric duet is 
not infrequently responsible for the occurrence of intestinal obstruc- 
tion in a n otherwise perfectly healthy, often young, subject. The 



Fi\l. 217 A. -Loop <>f infestin'- 
passing under a Meek'-han remnant . 




Fiij. 217 C. -Kinking flue 
to Merkel's diverticulum. 



/■'/'/. 2)7 D. Voh ulu 
due to .Meckel’s di\ er! i 
euluin. 



Fi;i. 217 F . .Meckel's 
divert ieulum in\ olvin^ t lie 
grut in a knot . 


obstruction is produced in a number of wavs; the chief of these 
may be briefly enumerated as follows : 

1. Its omphalomesenteric duet causes a band under (Fig. ‘2 1 7 A), 
or over (Fig. 217B), which a loop of intestine becomes snared. This 
is probably the commonest variety. Suspecting that a band 
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producing obstruction was an cmbrvologieal remnant. I sent a pieee 
of it tor microscopical scrutiny, which showed clearly its tubular 
interior. The practical application of this knowledge is that bands 
should not only be divided, but clamped, ligatured, and, if possible, 
buried. 

2. The end of the diverticulum becomes attached to the mesentery 
and thereby kinks the ileum (Fig. 217C). 

3. It may cause volvulus (Fig. 21 7d). 

4. Production of knot formation around the gut (Fig. 217E). 

a. The diverticulum becomes inverted and gives rise to intussus- 
ception (a re p. 2.V>). 

There can be no explicit instructions for treating a ease of 
obstruction due to a Meekelian remnant, owing to the great variety 
of modes by which the obstruction can be produced. Each variety 
must be treated on its merits. Whenever the condition of the patient 
allows, the diverticulum should be crushed about a quarter of an inch 
from its base and removed. The stump being closed, the suture line 
ma\' be reinforced bv a free omental graft. 

OBSTRUCTION BY A GALL-STONE 

Obturation by gall-stone is a disease of elderly people, and 
occurs live times more frequently in women. 

Grey Turner succinctly sums up the peculiar features of this form 
of obstruction as follows: Earlv and copious vomiting which soon 
becomes intestinal: incomplete obstruction in the early stages: 
marked intermission of symptoms; rapid maturation of recurrent 

symptoms : absence of distension and 
ot her physical signs. 

In the majority of eases, directly 
the hand has entered the peritoneum the 
portion of intestine containing the* stone 
will be encountered. In the exceptional 
ease the search for the point of obstruc- 
tion is conducted on the usual lines. Once 
the stone is located, the pieee of bowel 
containing it is gently withdrawn from 
the abdomen and a clamp applied trans- 
versely a little above the point of ob- 
struction. After isolating the loop with 
towels, an in vision is made over the stone 
in the long axis of the gut on its 
anti-mesenteric border. Usually the stone 
out readily. The incision is closed trans- 
versely in two layers. The loop is wiped with gauze soaked in hot 



/ '<"/. ‘J I S. I will < 'M<“ U hu ll 
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(Fig. 21 S) can be squeezed 
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saline and returned, and abdomen is elosed. It is unneeessarv to 
examine the gall-bladder, and in elderly persons in poor condition this 
should not be done. 

OBSTRUCTION BY A STERCOLITH 

Mrs. N. C., aged 38, thirty hours before admission, whilst washing 
clothes, had sudden abdominal pain. She went straight to bed. The pain 
became less for a few hours, and then returned as a violent, intermittent 
colic, coming in spasms every ten minutes. On examination, well-marked 
visible peristalsis could be seen. Laparotomy was performed. The gut 
was very distended down to a point where a stone-like body could be felt in 
the jejunum. Beyond this point the intestine was collapsed. The affected 
loop having been isolated by towels, a clamp was applied above and below, 
and a stone measuring 1 in. by 1 in. by J in. was removed through a longi- 
tudinal incision. The stone was seen to be partially accommodated in a 
shallow diverticulum in the mesenteric border. The intestine was sewn up 
transversely in two layers. The gall-bladder was examined and found to 
be normal, and the abdomen was closed. The stone was sent to tin* labora- 
tory for examination and was pronounced to be a stercolith. Recovery. 

ACUTE OBSTRUCTION BY ANGULATION OF THE INTESTINE 

H. A., aged 10, three and a half days before admission, had sudden onset 
of acute abdominal pain. This passed off in one hour, only to return in the 
form of severe colic lasting about two to five minutes at a time. He vomited 

five times on the first day, six on the 
second, and three on the third. The 
vomit us was stated to be green at 
first and later brown. On examina- 
tion, it was thought that the abdo- 
men was slightly distended, but 
there were no other physical signs. 
Even after prolonged watching and 
ether stimulation of the skin we 
failed to observe any visible peri- 
stalsis. The temperature was 08 
and the pulse 100. The patient 
stated he felt much better, but 
immediate exploration of the* abdo- 
men was advised. On opening the 
abdomen, enormous loops of small 
intestine were displayed. The ab- 
sence of distension was explained 
by the fact that the obstruction was 
in the jejunum, and the distension 
of one-third of the small intestine 
was compensated by complete col- 
lapse of the lower two-thirds. A 
coil of collapsed intestine was fol- 
lowed up, and after partial eviscer- 
ation into hot towels the point of 
obstruction was found to be a loop of jejunum adherent to a easeating tuber- 
culous gland of the mesentery, thus forming an acute angulation (E/g. 219). 



Fig. 219. -Obstruction by angulation of 
the intestine. A loop of intestine Inis become 
adherent to a easeating tuberculous gland in 
the mesentery. 
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The gut was dissected off the gland. A tube was then tied temporarily 
into the jejunum just above* l he* point of obstruction, and the contents of 
the bowel were emptied by Holden’s method (see Fig. 208). Many pints 
of fa*eal fluid were evacuated. The tube was removed, and an omental 
patch was sutured over the area of adherence. The abdomen was closed 
and anti-gas-gangrenc serum given. The patient made a smooth recovery. 

OBSTRUCTION DUE TO VOLVULUS OF THE SMALL INTESTINE 

A married woman, aged 37, was admitted on Christmas Day. Except 
for an indefinite history of indigestion, she had enjoyed normal health until 
Dee. 21. when she was seized with epigastric 
pain and vomiting. For four days the pain 
and vomiting had continued, and there had 
been absolute constipation. On examination, the 
abdomen was drum-like. Her general condition 
was poor. The pulse was 120 and thready, but 
the patient’s mentality was alert. A diagnosis 
of general peritonitis was made. On opening the 
abdomen, dark, reddish-brown, evil-smelling fluid 
escaped, and coils of jet-black small intestine 
were seen in the pelvis. On further examination, 
the condition shown in Fig. 220 was found. 

Resection. Ilcoea*eostomy. Drainage of tin* peri- 
toneum. The patient died the next day. 

An omnibus conductor, aged 24. had acute 
appendicitis with general peritonitis. The appen- 220 . ~ Volvulus of the 

dix was removed, and the peritoneal cavity was Imwr ilnnn. A lonpuf intes- 
drained. A month later, on the dav upon which , * no . " as t !“‘ S,ar > ,n ^-P t " ,| t 
the patient was to have gone to a convalescent 

home, he was seized with acute lower abdominal pain, and vomited twice. 
Within two hours of the onset the abdomen was opened on a diagnosis of 
intestinal obstruction. A volvulus consisting of about three feet of the 
lower ileum was found. "Flic gut was dark purple, its mesentery being very 
acutely twisted. Untwisting was effected easily, and with hot saline the 
colour of the gut improved. 'Flic abdomen was closed. Recovery. 

ACUTE OBSTRUCTION BY NEOPLASMS OF THE SMALL INTESTINE 

New growths of the small intestine are exceedingly rare, and 
consequently a most exceptional cause of acute intestinal obstruction. 
I happen to have met with two eases— a carcinoma and a sarcoma. 
Roth were treated by excision and end-to-end anastomosis. In the 
ease of carcinoma of the ileum the growth had perforated, and the 
patient died of general peritonitis at the end of a week. The ease of 
sarcoma was in a boy of Hi who recovered. Two months later lie 
appeared well, but I was unable to trace him a year later. Probably 
lie bad died of secondary deposits. 

OBSTRUCTION DUE TO MESENTERIC EMBOLISM AND THROMBOSIS 

Occlusion of the* superior mesenteric artery or its brandies pro- 
duce's a fairly characteristic clinical picture, but because the condition 
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is rare it is seldom diagnosed correctly. Usually it is evident that 
the patient has some form of intestinal obstruction ; if in addition 
a cardiac lesion such as mitral stenosis is present, mesenteric embolus 
should be suspected. 

It is of the highest importance to operate at the earliest possible 
moment ; the condition is at least as urgent as a perforated duodenal 
ulcer. 

When the abdomen has been opened, blood-stained lluid escapes. 
The blue or purplish-black in fa re ted gut (Fig. 221) can hardly be 
mistaken. If resection is carried out within twelve hours, there is a 


very iair prospect, oi recovery. 



Fkj. 221 -A segment of intostino 
for thrombosis of a branch of the : 
mesenteric art erv. 


sodden semi-gangrenous tissues, 
behind will almost certainly lead 
An end-to-end anastomosis 


* goes on me (‘nances 
survival become correspondingly 
slender. It is absolutely con- 
trary to all the principles of 
surgery gravely to shake one s 
head and close the abdomen 
when this condition is found. 
If the general condition allows, 
and it usually does, resection 
must be performed wide resec- 
tion-— - into really healthy gut 
above and below. Many feet 
of intestine may haw* to be 
removed, but. as pointed out 
before, it is just as easy to 
remove six feet as six inches. 
It is encouraging to remember 
that as much as U.t feet of small 
intestine have been resected suc- 
cessfully in this condition. The 
technique of resection differs 
from the standard method in 
only one respect namely, the 
■tufa reted ntcscntcnf must also he 
(\rciscd. A V-shaped resection 
which includes the* damaged 
mesentery is tin* best method of 
procedure. Unless the excision 
of the mesentery is wide, liga- 
tures will cut through in the 
Any gangrenous mesentery left 
to peritonitis. 

is the most satisfactory and tin 


quickest method of restoring continuity of the intestine. 
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OBSTRUCTION CAUSED BY INTERNAL HERNIA! 

Hernia into Retroperitoneal Fossae.- A hernia into a retro- 
peritoneal fossa is very exceptional, but a knowledge of these fossa* 
may prove helpful. In my own practice the very first ease of small- 
gut obstruction 1 was called upon to treat proved to be a hernia 
into the fossa ileoea*ealis. 

Labourer, aged ML Thirty-six hours Indore admission had severe 
abdominal pain and vomiting. For years lie had had indigestion and was 
a very heavy drinker, 'the temperature was U.*> and the pulse 100. The 
skin was cold and clammy, and the tongue dried and furred. lie was a very 
Cat man. which made abdominal examination difficult. There was general 
rigidity and some distension. On opening the abdomen, a large cyst was 
felt. A hand passed into the pelvis brought up a lot of jelly which was 
free in the peritoneal cavity. A lade leading into the sac* could be felt to 
the* right of the sacral promontory. The peritoneal sac was slit up on a 
director, and a mass of blown-up small intestine escaped. After this had 
been accomplished a piece of mesentery was found to be bleeding furiously, 
and efforts to stay the hamorrhage were unavailing. It was decided that 
the patch of mesentery was gangrenous. Six inches of intestine were there- 
fore resect (‘d. and side-to-side anastomosis was performed. Next day the 
patient was sitting up in bed and reading the paper. He said he was very 
hungry but free from pain, but the pulse was 132. It was one of those 
eases which are 'too well*, and which we learn to suspect. lie collapsed 
and died twenty-four hours later. The post-mortem showed a satisfactory 
anastomosis. I suppose death occurred from delayed shock. 

The retroperitoneal fossa* 
of surgical importance are : 

The fora nun of ft insitnc 
(described fully below). 

The left duodenojejunal 
fossa lies to the left side* of the 
fourth part of the duodenum. 

Its mouth looks to the right. 

The inferior mesenteric rein lies 
in its free border. (Figs. 222. 

223.) 

The right duodenojejunal 
fossa lies in the mesentery of 
the very commencement of tin* 
jejunum, below the duodenum. 

Its mouth looks to the right. 

The superior mesenteric artenj 
runs in its free edge (Fig. 221). 

The fossa ilcoca'calis lies between the meso-appendix and the 
attachment of the general mesentery. Its mouth looks downwards. 

The ileo-appcndicular fossa lies between the so-ealled bloodless 
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fold of Treves and the mesentery ol the appendix. Its mouth looks 
downwards and to the left. 
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The ret roeteeal fossa lies behind the 
The intersigmoid fossa is situ- 
ated in the mesosigmoid. Its mouth 
looks downwards. 

Treatment. — In dealing with 
both the paraduodenal fossa 1 it 
behoves us to remember the impor- 
tant vessels in their free edge. If 
reduction is impossible, it is gener- 
ally feasible to cut the neck in an 
avascular region. The same pre- 
caution should be taken in the ease 
of the intersigmoid fossa. 

The fossa’ roundabout the eaeum 
are comparatively avascular, and the 
neck can be slit as occasion demands. 
After the obstruction has been re- 
lieved, if time permits, the fossa 
should be obliterated bv sutures. 


ciceum. Its mouth looks down. 
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The foramen of Winslow is bounded in front by the free border of 
the gastrohcpatic omentum, with the common bile-duct, hepatic artery, 
and portal vein between its two layers ; behind bv the peritoneum 
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covering the inferior vena cava ; above by the peritoneum on the 
caudate lobe of the liver; and below by the peritoneum covering 
the commencement of the duodenum and the hepatic artery. To 
cut the neck at any point is therefore totally impracticable. Gentle 
traction, combined with very gentle dilatation of the ring with the 
little linger, should be tried first. If this fails, the lesser sac should 
be opened between the stomach and colon. If reduction is still 
impossible from within, several loops of intestine may be emptied 
and reduction again attempted. A combination of these mano uvres 
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will be sure to produce the desired result. Of 20 recorded laparo- 
tomies for intestinal obstruction by herniation through the foramen 
of Winslow, S lived (Ullman). 

Strangulation Caused by a Hole in the Mesentery.— It is most 
imprudent to cut the neck of the constricting ring, for not only will 
troublesome hainorrhage occur, but the blood-supply to the overlying 
portion of the gut may be endangered. The following method proved 
efficient in the solitary instance of this form of obstruction which it 
has been my lot to encounter. 
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The convexity of the obstructed loop was encircled by a purse- 
string. A large- bore needle connected to an aspirating syringe was 
used to empty the loop (/7g. 225). The purse-string was then tied. 
The loop having been rendered tlaeeid. it was found that it could ho 
readily withdrawn. 

After the gut has been examined and dealt with as occasion 
demands, the hole in the mesentery should Ik* closed, or a detached 
piece of omentum used as a plug. 

Other strangulated internal hernia' through holes in the peritoneum 
require but brief mention. They are very rare*, and their treatment 
follows common-sense lines. They are: 

1. Strangulation through a hole in the transverse mesocolon. 
He ware the middle colic artery when enlarging the ring. 

2. Strangulation through a hole in the broad ligament. 

3. Strangulation through a hole in the falciform ligament of the* 
liver. I have encountered a ease of this kind. 

Strangulated Diaphragmatic Hernia. This may follow a con- 
genital opening in the diaphragm, or a wound of that structure. In 
the former variety in particular, it is highly improbable that the 
condition will be recognized before operation. The hernia, for obvious 
reasons, is on the left. 

.Towers reports the following east* in a child, aged 7. where the 
diagnosis of acute 1 intestinal obstruction, possibly intussusception, had 
been made. 

I opened the abdomen over the left rectus. ... It was then found 
that the stomach and duodenum were greatly distended, and the only howt l 
visible was the descending colon and sigmoid. On raising the stomach a 
coil of small intestine was seen, and on gentle traction the eaeum and trans- 
verse colon came into view, being drawn from an opening in the diaphragm. 
The ileum was then traced upwards, and collapsed small intestine* drawn 
from the diaphragmatic opening until the duodenum was reached. The 
child being in poor condition after influenza, and having been some time 
under the anaesthetic, no attempt was made to Host* the opening. 

The best, method of repairing a diaphragmatic hernia is by the 
thoracic route. In ail emergency, unless an irrefutable pre-operative 
diagnosis has been made, the thoracic route is distinctly contra- 
indicated. Should the hernia be irreducible, an enlargement of the 
abdominal incision by a transverse* cut to the left, careful packing, 
the semi-Trendelenburg position, and a headlight should render the 
point of strangulation in the left cupola visible, and relief can be 
afforded by a director and a guarded bistoury. The patient should 
be nursed in the sitting posture in order to minimize recurrence 
during convalescence. If all goes well, the repair of the hernia can be 
considered at a later date. 



OHSTKITTIOX Or THE SMALL OUT 


241 


iu;ri;m:\( i;s 


Meckel's Diverticulum. 

1 msiaiuj.v tii, 1). N.. .1////. of Surg.. 1000, i, 127s. 

Obstruction by Gall-stone. 

Ti kniji, (i. Lki;y, Postgrad. Med. Jour., 1027, ii, 0 . 1 . H.l. 

Mesenteric Occlusion. 

C Ok k i n is, A. .1., Mesenteric \ 'oscular Occlusion . 1020. London. 

.Ii kai m). F. \. ( .. ;m<l Wamiiu'Un. \V. IN.. Jour. Arner. Med. Assoc.. 1020, 
xeii. 1N27. 


Internal Hernice. 

Shout. A. Jtrit. Jour. Surg., 1021 .7. \ii. 1.10. 

I i, i. man. A., Surg. (if/nccol. and Obst., 102L xxxviii. 22.0 

Cakum;. F. H., and Smith, A. '1'.. lirit. Jour. Surg.. 102.1-0. xiii. .1H,1. 

Kkicii. R. A., Lancet . 10)* 1, i. 114. 

Strangulated Diaphragmatic Hernia. 

.lowi.us. It. 1'., lirit. Jour. Surg.. 1027 N. xv. .‘1)12. 

Kr.Li.v, M. b'rr/M .vriiK i:, /bid., 1021 2, ix, .‘102. 


K. S. 10 



2 12 


CHATTER XV II 

INTESTINAL OBSTRUCTION IN THE NEWBORN 

Intestinal obstruction in the newborn is a subject of its own. r l lie 
causes of t lie obstruction arc limited. Surgical treatment should be 
undertaken as soon as the condition is recognized. 

Gas and oxygen is the best amest.hesia for these cases, but failing 
that, a few drops of chloroform (just enough to keep the infant quiet) 
may be used. 

Congenital Intestinal Occlusion. —Congenital intestinal occlusions 
always occur at the site of an cmbryological event ( Bland-Sutton ). 
Thus we may expect, them particularly: (1) In the duodenum (liver 
and pancreatic buds): (2) At the lower end of the ileum (junction 
of mid- and hind-gut); (ft) In the rectum (junction of hind-cut and 
proctodicum). This is borne out in practice. 'Flic commonest occlu- 
sion is imperforate anus. 

IMPERFORATE ANUS 

In a few cases there is merely a septum of skin separating the 
hind-gut from the proctodicum. In others (the majority) the rectum 

ends blindly w< II up in t he 
pelvis, an inch or more 
above the anal dimple. In 
sett line; t he important <jucs- 
t ion as to which variety is 
before us. some help can be 

I'i'j. ~'J< i. X ni\ > 1 1 < i \\ 1 1 1 1/ 
tin* Mind c.\t rrinit \ <>f (lie <.>nt 
in a aw «»t' i n i j irrl< »rn I r ami'. 

( II aia/v nstcc n and Hn< ha L ind 
j/nnii.ssioH of 'Annals of Sur 
'.l rr !l ’■) 

derived from watching and 
recline- the septum when the 
child cries. When fiieilitics 
(*xist the infant should be 
X-rayed in the inverted posi- 
tion with a probe or a. met id 
button marking the anal 
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dimple. In tlu* inverted position gas accumulates in the blind 
extremity ol tlie bowel, milking it possible to visualize the. distance 
between tin* hind-gut and the proetodaum (Fig. 22f»). When it is 
impossible to obtain an X-ray of the infant immediately, an aspirating 
ne(*dle is introduced cautiously through the centre of the anus or 
where the anus should be. It must not be introduced for more than 
italj an inch. If meconium is withdrawn, it is certain that the ease 
is one of the simple variety. All that is necessary is to incise the 
septum crucially, dilate with the linger, and unite skin to mucosa 
with a few interrupted sutures. 

In the more usual type, where the rectum is not accessible, various 
operations have been devised to bring the rectum down to the anus, 
but they are attended by a heavy mortality. Colostomy is a simple 
life-saving procedure. As the patient grows up he can learn to have 
one bowel movement a day. Life with a properly fitting colostomy 
belt is verv tolerable. 
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\. 1*.. aged t days, had passed no motion since birth. Vomiting was 
recurring frequent ly . and the infant's general condition was feeble. There 
was a septum one inch within the anus. No impulse could be felt on crying. 
The child was lightly amest hetized. A hollow needle was introduced for 
half an inch, but nothing was withdrawn. Left inguinal colostomy was 
performed, using a boiled match-stalk as a spigot. A small rubber tube 
performed the function of a colostomy tube. He was discharged two 
months later. The colostomy was working satisfactorily and the baby was 
gaining weight {Fig. ‘J 2 T). Three months later his condition was very 
sat isfaetory . 

Congenital Ilcctovcsicul Fistula. -This may be present with or 
without an imperforate anus. Colostomy should be performed, and 
at an carl if date a second operation to separate bladder from bowel 
should be undertaken. 
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CONGENITAL OCCLUSION OF THE ILEUM 

The following case, at which I assisted some years ago. is instructive. 

A male infant, aged 4 days, had not passed meconium sinee birth and 
had vomited repeatedly. 'The abdomen was distended. A gum-elastic 
catheter could be passed freely into the rectum. 
.Laparotomy. The sfnall intestine was enormously 
dilated, and the dilatation ended abruptly a foot 
or so from the* ilcoca*cal valve ( E/g. 228). An 
attempt was made to divide* the occlusion longitu- 
dinally and to sew up transversely, but this was 
difficult on account of the extreme collapse of the 
gut below, and the friability in the* neighbourhood 
of the septum. The infant died. 

Perhaps in such a case a lateral anasto- 
mosis between the dilated ileum and ascending 
colon or eteeum would prove an easy and 
satisfactory measure, providing always that 
the civcum and colon were mobile and aeees- 

l'i<j. '228. -( \ »ntrt'iii till , 

"(‘elusion of the ileum. SIDIC. 

The following method of treating con- 
genital occlusion of the small intestine suggests itself as being practical. 
A purse-string is inserted in the diluted gut just above the point of 
occlusion. Alter stripping the intestinal contents upwards a clamp 
is applied above this point. A spigot is introduced into the lumen 
through the area enclosed by 
the purse-string. Guided by 
touch the point of the spigot 
is made to pierce the septum 
( Fig. 229). The spigot is then 
withdrawn, the purse-string 
tied, and the abdomen closed. 

I tried this principle on an 

J'itf. 221). — Conjjronit nl occlu- 
sion of the ileum. A spigot is per- 
l‘o ruling the septum enusin^ the 
obstruction. 

infant of 8 days, but 1 made 
the mistake of introducing the 
spigot from below upwards. 

The gut below was only the* size 
of ail attenuated tapeworm. 

The spigot was introduced and 
the septum perforated easily, 
hut disaster followed the tying 
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of the purse*-string, for it partially cut. out, and when reinserted occluded 
the lumen of the out to such an extent that enterostomy had to be 
performed. The catheter was introduced into the dilated gut above, 
which was the size of an adult piece of small intestine, and I noted 
that the purse-string held well in the hypertrophied muscular coat. 
The infant lived for live days and the enterostomy worked freely. 

The experience gained by this ease convinces me that an opera- 
tion performed in the manner described above and illustrated in Fig, 
22!) can be brought to a successful conclusion. Morley, in a survey 
of the literature on this subject, was unable to find a single example 
of congenital occlusion of the ileum where the infant survived 
operation more than a few days. More particularly on t his account 
tlie method which 1 have described is worthy of a trial. 

CONGENITAL DUODENAL OCCLUSION 

77/e infant vomit* from birth ; only too often the condition is not 
thought of until it is too late. Unlike hypertrophic pyloric stenosis 
of infants, which is seldom very urgent, for the onset is gradual, 
congenital duodenal occlusion must be treated by operation as soon 
as the diagnosis is established. The treatment of congenital duodenal 
occlusion is distinctly urgent. For a reasonably hopeful issue the 
infant should not be neglected until it is in a dying condition, which, 
unfortunately, is too often the ease. 

Saline with glucose infusion should Ik* administered before and 
during the operation. 'The best anasthesia is gas and oxygen. The 
abdomen is opened by a mid-line or paramedian incision. 'The duo- 
denum should be examined for a band or some other external obstruct- 
ing agent. Usually , however, the obstruction lies within in the form 
of a septum, in which east* gastro-cntcrostomy is probably the best 
operat ion. 

Duodcno-cnterostomy has been practised with occasional success. 
In eases in which the infant is almost certainly too feeble to stand so 
formidable an operation as gastro-cntcrostomy, a catheter might be 
sewn into the jejunum in order to introduce nourishment, but I 
am not aware that this measure has ever been successful. Possibly 
perforation of the septum by a spigot, as described on the* previous 
page, might be applicable in this ease. 

B. .1. W., aged 20 days, had vomited since* hirth, about one hour after 
food. The vomit was bile-stained. As might he expected, the infant had 
become extremely attenuated. The bowels wore stated to have moved 
regularly, the* stools being dark brown. Visible peristalsis had been seen 
by a pre vious observer. Subcutaneous saline was given. Under gas and 
oxygen amest hesia laparotomy was performed, the* right rectus being split. 
The* first and second parts of the duodenum were enormously dilated. 
Poste rior gastro-enterostomy was performed. The infant elied the next day. 
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Volvulus Neonatorum. — As a result of* tlu* axial rotation of* t li< k 
mesentery the third part of the duodenum becomes acutely kinked, 
and it is here that the obstruction occurs. The infant is apparently 
normal at birth, and remains so for a few days. Vomiting then begins, 
persists, and becomes bile-stained. Early laparotomy is indicated. 
The volvulus is untwisted, and the eieeum and ascending colon are 
fixed to the ])arietal peritoneum in order to prevent a recurrence. 

Congenital Strangulated Umbilical Hernia. --The infant may be 
born with a strangulated umbilical hernia containing either a Meckel's 
diverticulum or small intestine. Sir L. Barrington-Ward has operated 
upon two oases of the latter variety. The hernia was found to be hik'd 
with an enormously dilated segment of ileum which was everywhere 
adherent to the' sac. The intestine' was se*pa rated and a radical cure 
performeel. Waugh has ree'orek'el a successful rejection and anasto- 
mosis of intestine in an infant twenty-four hours old with a strangulated 
umbilical hernia. 

Exomphalos. (It is convenient to deal with this condition here.) 

( 'om plate Exom phalos . 
This condition is 
put ihlc wit h life*. I su; 
infant survive*s a few 
only. 

Partial Exom phalos . There* 
have* been many success!' eases 
after prompt operation, the 
infant growing up to be a per- 
feetly healthy adult. Sueee*ss 
depends upon oj)erat ing xeithiu 
a Jnc hours of birth. 

Partial exomphalos usually 
j)re*se*nts the following clinical 
picture. TIktc is a large true 
umbilical hernia containing coils 
of small inte-stine* and probably 
also the* cimun. This is cover- 
ed. not by skin, but by a thin 
transparent membrane (amnion) 
(Eip. 2:50). If unt reate*d, this 
membrane' is soon ruptured by 
Fit/. Exoni]>iuiins. trauma or inflammation, and 

the* e*ase be'eomes hopeless. 
When the sae* contains all e>r a large portion of the liver operation 
is useless ; it will be* founel impossible* to unite the* abdominal wall. 
for the coelom is teiei small te> contain the viscera. 
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Operation. An elliptical incision is made at the base of the hernia 
through normal skin, just beyond its junction with the membrane 
alluded to. The sae is removed completely and the intestines are 
bathed in warm saline. The umbilical vein is ligatured Hush with the 
abdominal wall. The abdominal wall is raised by placing two blunt 
hooks transversely in the extremities of the incision. The intestine 
can then be reduced within the abdominal cavity. The lips of the 
wound arc approximated by t hrouydi-and-t hrou<;h silkworm-^ut sutures 
passing through all layers. These sutures should be left in place at 
least a fortnight. 

I ’sin" this teehnipue. two out of three eases operated upon by 
Hutchinson made a complete recovery. 
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CHAPTER XVI 1 1 

ACUTE INTUSSUSCEPTION 

ACUTE INTUSSUSCEPTION OF INFANTS 
Operative Treatment. If the c*l 1 ild is collapsed, give saline and glucose 
per rectum or subcutaneously before commencing 1 lit 1 operation. 

The Anaesthetic. — For some time I have used spinal an.esthesia in 
these eases, reserving general anaesthesia for special east's, such as 
older children in good condition, or when the services of an especially 
skilled amvsthetist are available. If the child is very collapsed and 

exhausted, and has lost 
its power of st niggling (a 
tvpe of ease which, thanks 
to earlier diagnosis, is 
becoming rare). I avoid 
spinal anaesthesia and list 1 
gas and oxygen. The 
advantages of spinal allies- 
tliesia to my mind out- 
weigh its disadvantages 
when operating upon t h<* 
average* ease' under ord- 
inary emergency condi- 
tions. 

Technique of Antes- 
fhesia hi/ Spinal Stovaine, 
and some Advantages of the 
Method.- With regard to 
dosage. 0-2 e.e. of stovaine 
in saline is the usual stan- 
dard dose, but this may 

yi, J- - :U ' varv jt| ,| K . wi;i jr| )t of 

|>imci urr. . ^ 

the baby ; it should, how- 
ever, rarely be exceeded under the age of two. 

The lateral position of the patient is adopted for spinal puncture; 
this position is maintained by an assistant on the left hand side ot 
the table, By passing one arm round the baby's neck and the other 

under its knees, the assistant can steady the child and maintain 

flexion of the vertebral column (Fig. 231). The operator will find it 

convenient to be seated. Barker's needles, so generally used for 
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spinal puncture, arc much too large, and arc quite unsuitable for 
infants. A smaller needle should be substituted (1 y 7g. 232). The 
needle is introduced between the second and third lumbar vertebrae. 

Observations lead one to believe that in these eases the reduction 
of intracranial pressure consequent upon the removal of cerebrospinal 
lluid increases shock considerably. The iluid should, therefore, not 
be allowed to escape. There is no need to mix the stovaine intimately 
with the cerebrospinal lluid by repeatedly withdrawing and inserting 
the piston of the syringe. Indeed, this is a dangerous practice. 

The anaesthetic having been introduced, the puncture wound is 
sealed b\ collodion in the usual wav. Half a centimetre of pitui- 

t rin is injected subeutaneouslv to counteract a fall in blood-pressure, 
and the operating table may be tilted downwards by the head 20 
with the same object in view. 1 usually ask the nurse to place the 

A 
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corner of a piece of gauze soaked in glycerol in the patient's mouth, 
and. as often as not. the child sucks the gauze quite happily during 
the operation, for the stovaine effectually blocks the painful impulses 
passing from the intestine. 

The great advantage' which spinal anasthesia has to offer in 
these' ease's is an absolutely relaxed abdominal wall, which greatly 
fae*ilitates the* weak of the' surgeon and prevents many insults to the 
plexuses of Auerbach and Meissner. 

The necessity of keeping the* patient warm during the operation 
should receive elite consideration. A hot-water bottle on the table is 
epiite a good measure, but see that it is properly covered with a 
blanket, for babies are easily burned. 

The Operation. -The aphorism of .Jacobson, that the prognosis in 
intussusccpt ion varies inversely with the time that the infant is on 
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the operating table, applies to reduetion tinder general anesthesia. 
Within reasonable limits, when spinal anesthesia is being used, there 
is no particular neeessity tor speed. 

The abdomen is opened by a right paramedian incision, one- 
third being above and two-thirds below the umbilicus. Towels 
(abdominal pads soaked in saline do very well t lie turkish towels 
used for adults are too large) are clipped to the skin edges. The 
peritoneum is opened. The lingers seek for the lump in the* left iliac 
fossa. If it is not there, they pass in order to the splenic llexure. across 
to the hepatic, and down the ascending colon. The Jump is usually 
found without difficulty. In most oases, when stovaine anavsthesia 
is used, it is possible to deliver the mass which constitutes the intussus- 
ception through the wound with a warm, saline-soaked turkish towel 
This is always possible after the splenic llexure is passed. 



Fit /. — Method of ivduciii'4 im ini ussuserpt ion . In nt trinpt inn to r« 1 1 1« •« * 

an int ussuscoption always <-x«*rt pressure* towards tin* coni ranted rnt«-rm>j 
layer. 


We will assume that on opening the abdomen the intussusception 
has been found in the left iliac fossa. It cannot be delivered by 
gentle manipulation, so we commence the reduetion intra-abdominally. 
The lowest part of the sausage-like mass is squeezed between linger 
and thumb (/7g. 2 33) : it will be found to move upwards ; reduetion 
has commenced. The manipulation is repeated again and again : 
each time a little reduetion is effected. When tin* mass has passed 
the splenic llexure usually it can be delivered on to the surface easily. 
With the intussusception wrapped in a hot towel, t he* reduetion bv 
squeezing is continued outside the abdomen, where, unhampered by 
working in a confined space, the manipulation can be carried out 
more easily. The last part of the intussusception is the most difficult 
to reduce, but in the majority of instances complete reduetion is soon 
accomplished ; indeed, the whole process from start to finish can be 
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carried out in about thirty seconds. It will be noticed that after 
reduction the cacuin and last coil of intestine (if t lie intussusception 
be one of the ileocolic variety) are (edematous and injected. The 
appendix may look discoloured, but unless it is black it should be 
left alone. Any of* tin* devices to shorten the mesentery or anchor 
the eacum are examples of misdirected surgical /cal '* (CJubbc). The 
intestine is replaced, and the abdomen closed in layers with tension 
sutures under the anterior sheath of the rectus abdominis. When 
the time comes for these to he tied, remember not to tie them too 
tightly, for a child's tender skin cuts through easilv. and this is a 
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potent source of an unhealthy wound. The dressing of the abdominal 
wound requires care. If you try to keep the dressing in place by 
a many-tailed bandage, in a very short time you will find the dressing 
on the child's back instead of its abdomen (Clubbe). After the gauze 
has been applied, an elastoplast dressing is all that is required. 

A ft a -treatment . — The child is returned to bed and anti-shock 
treatment continued. The foot of the bed is raised and continuous 
rectal saline administered (Fig. 2,‘H). Nepenthe, min. 1. is given by 
mouth every three hours for the lirst nine hours. Sips of cold boiled 
water can be given frequently. At the third or fourth hour, if the 
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child is breast-fed and he will suck, breast feeding is started, the 
mother bending over the prone child, for two minutes on the first 
occasion, four minutes on the second two hours later, after which 
proper feeding can be started. If the child is not breast-led, diluted 
milk and albumen water is substituted. No purgatives are to be 
allowed under any consideration. If the bowels have not acted by 
the end of the second day, a gentle rectal wash-out is given and 
repeated as necessary. 

Stage of Reaction . — About the forty-eighth hour then' is often a 
slight rise in temperature, perhaps to 102° or 10M°. This is not of grave 
significance, and the pyrexia usually abates about the fourth day. 

Removal of Stitches. The stitches should not be removed before 
the tenth day. If the abdomen was dillicult to close* (as I have often 
experienced when operating on these eases under general amest liesia), 
the stitches should be left in until the* twelfth day. It is a good 
practice to put on a little* pair of ‘corsets’ before the stitches are 
taken out. ‘Burst abdomen’ used to be a common complication of 
intussusception eases, but is loss frequent, now the danger of re-open- 
ing of the wound is recognized and guarded against. 

Reduction of an Intussusception by Rectal Injection. Rectal 
injection as a method of treatment of acute intussusception is so 
uncertain that it is now rightly obsolete. A few surgeons make use 
of the knowledge that after the patient is ana sthetized ten ounces of 
saline gravitated into the rectum through a funnel and tube with a 
catheter on the end from a height of eight feet will reduce almost any 
intussusception as far as the e.-mun. If, after the injection has been 
made the lump can be felt in the right iliac fossa, the abdomen can 
be opened by a gridiron incision and the last part of the* intussusception 
delivered and reduced under vision, 'flu* method is attractive and 
may prove useful to those who do not care to use stovaine and have 
not the services of a skilled anesthetist. It is common knowledge 
that the gridiron incision can be closed far more readily than the para- 
median. 

Recurrence of Acute Intussusception. — After complete reduction 
by laparotomy recurrence is exceedingly rare* soon after operation. 
Distension and vomiting at this stage are usually caused by damage 
to the peritoneal coat at the time of the operation. Recurrence, of 
course, does occur, but it is usually at least two or three months after 
the original reduction. In a ease of my own live months intervened. 
It is a good measure to anchor the cecum in the right iliac fossa in 
recurrent eases unless the condition of the patient is poor. 

The Intussusception is Irreducible by the Methods already Described. 

— Irreducible intussusception is now rare, and is getting rarer. This is 
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due to the fact that these eases are sent to the surgeon earlier than 
formerly. 

We will assume that the intussusception can bo redueed so far, 
but no farther, and methods of dealing with the situation will be fully 
discussed. 

1. Forcible Reduction .- --On no account, under any condition, 
must the entering layer be pulled, but considerable pressure on the 
apex may be exerted “ we may push, but never pull This forcible 
pressure should be exerted evenly for a few minutes in order to lessen 
venous and lymphatic engorgement. Using gauze to prevent the 
lingers slipping, an attempt is again made to reduce. W ry consider- 
able pressure may sometimes be rewarded. In one of my cases the 
intussusception, a small tight one. appeared to be absolutely irreducible. 
The anesthetist did not think the child could stand resection. One 
last effort to reduce was therefore made, using both thumbs and all 
tin* force that I could muster. There was a faint *pop\ and some- 
thing shot across the theatre (it was afterwards found to be a piece 
of blood-clot), but the intussusception was redueed. although the peri- 
toneal coat was lacerated. The child recovered. 

(Gentleness in operating, especially in childhood, should always 
be a lirst consideration, but as long as resection in infants carries such 
an enormous mortality, forcible reduction will remain an invaluable 
measure. II owever. it should lx* combined with other methods, 
which will now be described. 

*J. ('ape's Method. The little linger insinuated between the 
entering and ensheathing layers (Fie. *2 .‘3 a) works round, separating 
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remembered that Perrin and Lindsay, in their review of 400 eases of 
intussusception treated at the London Hospital, did not find a single 
example of survival after resection when the child was below the age 
of three years. On the other hand, Clubbe, Dowd, Collinson, and 
others have resected gangrenous intussuseeption successfully in tiny 
infants. The chances of survival after resection are very slender 
indeed. 

Suinmari). If an intussuseeption is irreducible by ordinary 
means, we should have the following mental programme before us. 
and act on it : — 

1. Continuous pressure. Attempt reduction. 

-. Cope's method. Attempt reduction. 

I) aw's method. Attempt reduction using forcible pressure. 

L Hriiwn s method Reduction certain if not gangrenous. Sew 
up hole. 

a. Resect only if gangrenous. 

Intussusception Protruding from the Anus. -The differential 
diagnosis between prolapse of the rectum and intussusception may 
cause considerable confusion, for in both conditions there is a large 
rosette of inllnmed mucosa presenting externally. The diagnosis 
should be simple if we really think about it. In rectal prolapse the 
projecting mucosa will be felt to be continuous with the peri-anal skin : 
whereas in intussusception the linger pusses ad nijinitum into the 
depths of the sulcus ( A’/g. ‘J.’ts). In this connection 1 might add that 
in both m\ eases the patient was sent in diagnosed as rectal prolapse. 


A little girl, aged t. was brought into hospital. The mother noticed 
a mass protruding from the anus which had bled since morning. The child 
looked pale and ill, and on further interrogation it transpired that she had 
had intermittent colic for twelve hours, and had vomited once. On examin- 
ation. an intussuseeption was seen protruding quite three inches from the 
anal verge. Laparotomy. Ileocolic intussusception reduced. Recovery. 

.Male, aged 4.1. Lour hours before admission, whilst coughing, a large 
red mass protruded at the anus. There was no shock and no pain. The 
child appeared quite rosv and well. On examination, a mass of mucous 
membrane could be seen protruding from the anus. The finger, however, 
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passed ad infinitum into t lie depths of a sulcus. In spite of tins I thought 
at first that we were dealing with a polypus high in the reetum causing a 
local intussusception. Under an anaesthetic it was possible to palpate a 
mass in the left iliac fossa continuous with the anal protrusion. Laparotomy. 
Colo-colic intussusception reduced. It ended in t lie* right half of the trans- 
verse colon. Recovery. 

In both cases a particular feature was noted. The intussusception 
was readily reducible into the reetum, but it very soon reappeared 
through the sphincter. The following plan was therefore adopted. 
The intussusception was reduced into the rectum and an assistant 
kept, it in place with his linger until the abdomen had been opened. 
The apex having been grasped from within, reduction was carried out 
in the usual manner. 

ACUTE INTUSSUSCEPTION IN ADOLESCENCE 

The cause of intussusception in adolescent life is so regularly 
an inverted Meckel's diverticulum that a precise pre-operative dia- 
gnosis often can he made. 

ACUTE INTUSSUSCEPTION IN ADULTS 

Idiopathic intussusception, so common in infants, is a surgical 
curiosity in the adult. Mooro recorded two eases which occurred in 
Cairo during the Mohammedan fasting season. Presumably the 
abnormal peristalsis caused by the pangs of hunger determined the 
imagination. Nearly all acute intussusceptions occurring in adult 
life are initiated by sonic tangible pathological lesion: when the 
intussusception is unravelled, an intestinal polypus, a submucosal 
lipoma, a somewhat pedunculated carcinoma, an inverted vermiform 
appendix, or an inverted Meckel's diverticulum will be found. 

The early symptoms and signs of acute intussusception in adolescent 
and adult life differ very little, if at all, from those so well known in 
the ease of infants ; but because the condition is rarer it is seldom 
diagnosed until the intussusception is irreducible or even gangrenous. 
The mortality of the condition is consequently high. 

Mrs. S., aged 47, was admitted as a ease of subacute intestinal obstruc- 
tion. Stic gave a history extending over ten days of intermittent abdom- 
inal pain accompanied by occasional vomiting. Abdominal examination 
revealed nothing definite, although there was a slight suggestive fullness. 
As an enema yielded a fair result, she was kept under observation. Two 
days later, during the afternoon, I was hastily summoned. She was having 
violent abdominal pain and had passed a quantity of blood per rectum. 
A rather hard, tender lump could he felt in the hypogast rium. The 
reetum was empty, but the examining linger was covered with blood. 
Laparotomy. A large ileo-ileal intussusception was delivered. Reduction 
was commenced, but soon a point was reached where it would reduce no 
further. The intussusception was wrapped in a hot towel and reduction 
was again attempted, using some force. Something was felt to give. On 
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opening the towel it was seen that the external coat had split along its whole 
length, revealing the steaming, purple-hlaek apex within, ('lamps were 
applied and resection was performed. The distal end of the remaining small 
intestine was found to he within an inch or two of the ilcowecal valve. The 
ends of the small intestine were closed and lateral ilcocsecostomy was done. 
Recovery. Five years later the patient wrote to say that she was enjoying 
perfect health. The bowels moved regularly, and she had had no trouble 
since her operation. 

The specimen is shown in Fig. 2d 9. The intussusception was 
caused by a submucosal lipoma. 



ail's'll l»v a ^uimnu-M-tnl lipoma. 

CONDITIONS WHICH ARE SOMETIMES MISTAKEN FOR 
ACUTE INTUSSUSCEPTION 

1. Purpura with intestinal si/m ptnnts. 

A boy of K was admitted in a very collapsed condition, with a diagnosis 
of intussusception, lie presented a typical picture of advanced upper-gut 
obstruction. The eyes were sunken, the tongue was dry and brown, the pulse 
poor, lie was vomiting ceaselessly. The note from his doctor stated that 
lie had passed blood and mucus per rectum. On abdominal examination, 
there was an ill-defined lump immediately above the umbilicus. On turning 
the patient on to his side to make a rectal examination, it was noted that 
the buttocks were covered with purpuric patches, some of which were the 
size of a two-shilling piece*. Purpuric patches were seen on the hack and 
particularly on the lobules of the ears. A number of small spots on the 
extremities and the abdomen reminded oiu* how easily these spots could 
be mistaken for flea-bites. The diagnosis of purpura was evident, but it 

k. s. 1? 
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was thought- that there was a concomitant intussusception. Die abdomen 
was opened, and a most astonishing picture was revealed. The jejunum 
for four feet was the colour of bright-red blood, and on closer examination 
extravasated blood could be seen beneath the serosa (/'/g. 21*0). I he "boh* 
of this area was heavy with blood. No intussusception or obstruction was 
found, so the abdomen was closed. The patient was given rectal saline 
during the night. Calcium lactate was administered later. Recovery. 

Intussusception is a well-recognized complication ol purpura ; a 
submucosal extravasation of blood probably starts the intussusception 



A'/'/, l’4'1. Sub> m jMirjii 

on its course. One should, therefore, always open the abdomen in 
suspected cases. Occasionally the supposed ini ussuseept ion will prove 
to be a large subserosal luemorrhage, as in the ease related above. 

Hugh Lett recorded a case of intussusception complicating 
purpura where a second intussusception occurred four days after one 
had been reduced, evidently from a fresh patch of luemorrhage. It 
follows that after an intussusception complicating purpura has been 
reduced, all in attendance on the case should watch carefully for 
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renewed symptoms. A timely reopening of the abdomen may be 

indicated. 

In a ease of Fitzwilliams's, blood oozed from the wound con- 
tinuously after operation, and the patient died. It would be a good 
practice to have the patient's blood grouped as a precautionary 
measure in this condition. 

2. Alarming rectal larmarrhage in unsuspected ti/phoid . 

A patient, is seized with abdominal pain accompanied by con- 
siderable, if not alarming, bright red rectal haemorrhage — thrice in 
my experience this syndrome has been the only manifestation of 
typhoid. In each instance intussusception has been suggested by at 
least one clinician observing the particular ease. 

The amount of blood passed in eases of intussusception occurring 
during adult life is sometimes considerable, consequently the differ- 
ential diagnosis becomes really dillieult. In live out of six examples 
of proved intussusception occurring in adolescent and adult life which 
I have treated a lump has been felt in the abdomen at the clinical 
examination. In the sixth ease sigmoidoscopy was rewarded by a 
unique view of the apex of an intussusception with a carcinoma upon 
it. Therefore in eases of copious bright red hiemorrhage when there 
is little or no mucus admixed with the blood and no lump to be felt 
within the abdomen or upon rectal examination, suspect typhoid. 
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CHAPTER XIX 

STRANGULATED EXTERNAL HERNIA 

There is seldom any difficulty in the diagnosis, yet over 2000 persons 
die from strangulated hernia* each year in England and Wales alone. 
In a condition so supremely remediable by operation, no patient must 
be abandoned without an active attempt to relieve the* obstruction. 
If there arc absolutely no facilities for operation, an uncertain method 
practised by the semieivilized. viz., thrusting a red-hot poker into 
the centre of the swelling and trusting that a fiecal fistula will form, 
is better than hopeless inactivity ; indeed it has saved many lives. 

Taxis . — The dangers of taxis arc* infinitely greater than those* of 
herniotomy. My own view is that taxis is un justifiable* except under 
the most extenuating circumstances, the* only exception being strangu- 
lated hernia in infancy (p. 2(>N). As soon as the* diagnosis of strangu- 
lated hernia has bee*n made*, arrangements for operation should be* 
put. in motion. In the* meantime* postural treat went can be* tried. 
The foot of the bed is raised about thre*c feet and an injection of 
morphia is given. In a few e*ascs the- hernia re*duce*s itself, in which 
event, all things being cepial, herniotomy should still be advised, but 
at a convenient time a fe*w days later. This allows thorough prepara- 
tion and repair by Gallic's fascial graft. 

Anasthesia . — Local amesthesia for preference in fee ble subjects, 
or spinal anasthesia, should be* employed in all eases of strangulated 
hernia. Details for local infiltration will be given later. 

GENERAL PRINCIPLES IN DEALING WITH THE CONTENTS OF THE SAC 

The Fluid in the Sac of a strangu- 
lated hernia is te*eming with baeferia 
(F7g. 211). Precautions should be 

taken to ensure* that this fluid is 

~ 4 I . -Smear from t lie fluid eon- 
t <i inr*f I in 1 he sae of a si ranjjrulat ed hernia. 

I he fluid is looming with haeteria. 

mopped up thoroughly and does not 
enter the general peritoneal e*avity. 

Strangulated Omentum must 
always be* re*se*e*te*d. A portion just 
above* the line of strangulation is 
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chosen, mid run through the* fingers in order to he quite certain that 
it is omentum alone that is in the mass about to be removed. Long 
laemostats are* applied ; as a rule two will sullice, but more will be 
required when the* pedicle is broad. The portion distal te> the clamps 
having been cut off with the* scissors, the omentum behind each 
clamp is transfixed with a ne*e*dlc carrying a ligature, and tied. The 
omentum is supplied liberally with blood-vessels, and it is imperative 
to set* that luemostasis is perfect before returning the pedicle into 
t he abdomen. 

Strangulated Gut. Immediately the strangulation has been 
relieved, the gut is delivered into a hot, wet towel. For this purpose 
turkish towelling, such as is used for clipping to t lie skin edges, is the 
best. The towel should lx* wrung out in really hot saline and not 
wrung too dry. When there is a real question of doubt as to the 
viability of the gut. it is justifiable to wait for three*, four, or even 
five minutes, applying re*peate*d towels, Urey, sodden patches on the* 
convexity of the loop, with complete loss of resilience (it has been 
compared with wet blotting pape*r), and a fa*eule*nt smell in the sac 
fluid, are conclusive evidence of gangrene*. A loop in such a condition 
should never be* retimed. 

The <!n1 is viable, inspect the* construction marks (/wg. 2 12) 
with keen vigilance, (‘specially in strangulated femoral he*rnia. The 
proximal const riet ion has borne* the* brunt of the* obstruction ; when the 
iest of the gut has resumed its pristine rosy hue. this band may remain 
pale. Sometimes, if the line is scrutinized, it will be* found that it 
is composed of little more* than the serosa. One* will In* we*ll aelvised 
to invaginate this area on the least provocation: with a well-soaked 
(pliable) length of intestinal catgut mounted em an ewcless needle the 
area is pleated, taking can* not to narrow the* lumen unduly. 

The ga/ is of doubtful viability in circumscribed areas. Patching 
is indicated. If the great omentum can be* found, it is pulled elown 
and the doubtful gut wrapped in it. sutures being plae*e*d to maintain 
the* omentum in its desired position. 

If there is the slightest tension on the* omentum. subse*ejuent 
intestinal obstruction by band or kink is to be* feared. On this aee*ount 
my preference is for the free oment al graft . A liberal piece of omentum 
is resected, and sutured accurately so as to form an overcoat for the 
whole of the affected loop. 1 have* used this method manv times, 
and newer wit I i regret. If the omentum cannot be found, anei this 
is sometimes the* ease when it is wanted most, recourse will have* to 
be* made* to invagination or rese*e*tion. 1 can imagine* the* absence of 
omentum to be the* determining factor in deciding for resection. 

Finton and Pcet have shown experimentally that the* free omental 
graft live's, except in the* presence 1 of gross inlection. A thin omental 
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'The gut is gangrenous ; the condition of the patient is grave. 
Massed statistics from various clinics prove conclusively that the 
mortality of all eases of strangulated hernia where resection and 
anastomosis is carried out is between forty and lifty per cent. A 
collective research by the Association of Surgeons of Great Rritain 
and Ireland in ]P.3t prosed this point. It is therefore abundantly 
clear that if t he pat ient 's condition is grave, resection and anastomosis, 
with its immediate or delayed shock, will in all probability rob the 
patient of his lighting chance of survival. Exteriorization of the 
affect (‘d loop through a suprapubic incision (see p. 215) is the best 
that can be done under the circumstances. In this case no attempt 
should be made at an elaborate repair of the hernia. I think it best 
to drain the peritoneal cavity via the hernial sac with a piece of 
corrugated rubber, and to approximate loosely the muscle layers and 
skin about the rubber. 

Methods of Dealing with some Rare Contents of the Sac. 

Twisted Ovarif and Tube. Attempt untwisting. If viable, return. 
If gangrenous, remove after carefully transfixing the pedicle. 

'Twisted ' Testis . Attempt untwisting. Even when this is pos- 
sible it will usually be found necessary to perform an orchidectomy 
because the cord is too short to place tin* organ in the scrotum. A 
maldesccnded testis should not be returned into the peritoneal cavity. 

(iungrenous Appendix. On four occasions I have found this 
condition in a right inguinal or femoral hernia operated upon for 
strangulation. The treatment is appcndiceetomy. If there is pus in 
the general peritoneal cavity, drain suprapubicallv. ('lost* the peri- 
toneum and perform herniotomy in the* usual way. but put a drain 
in the skin wound. 

Pus (from (icncral Peritonitis). On examination of the patient, 
abdominal distension and a semi-reducible hernia are present. On 
opening the hernial sae it is found that its distension is not due to 
strangulation, but to an ovcrllow of pus from the general peritoneal 
cavity. Place a drainage tube* into the sae. If the patient's condi- 
tion permits, perform laparotomy. These patients are usually gravely 
ill. and it may be wist* to limit the operation to suprapubic drainage. 

Meckel's Diverticulum . t rush the base of tin* diverticulum 
almost, but not <|iiite. Hush with its junction with the ileum. Cut 
off tin* portion distal to the crushing clamp with a cautery, if one is 
available. Embed the stump with two rows of sutures : the technique 
of this procedure is referred to on p. 97. 

A Diverticulum of the Bladder. An eagle e ye should be kept for 
the possibility of a diverticulum of tlu* bladder being in the hernial 
sae or in relation to the medial aspect thereof. 
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Reduction of the Intestine from the Sac into the Abdomen. 

Particularly in inguinal hernia' difficulty nia\ I): 1 experienced in i educing 
intestine into the abdomen. 

Aids to Reduction. 

1. Tilt the tal)lo sliplitly dowiiwmls by tin- head, so llial grav ity 
may aid reduction. 

2. Put a retractor under the anterior lip of the peritoneal wound 
and retract upwards. 

3. it educe in orderly sequence, a little at a time, beginning at 
one (Mid and gentlv squeezing t lit* intestine bet ween linger and 
t humb. 

4. In extreme distension of the intestine evaeua<(‘ the contents 
into a dish through a tine cannula, having inserted. as a preliminary 
measure, a purse-string which afterwa rds is used to close the punct ure. 

During all these manipulations it is of the first importance to 
keep as much of the intestine as ])ossible under the cover of a hot, 
moist towel. 


STRANGULATED INGUINAL HERNIA 

Loco I ^infvsthcsia can be employed with satisfaction and meat safety. 
The needle is inserted about one inch internal to the anterior superior iliac 
spine. The superficial tissues are infiltrated over the inguinal canal and 

scrotal neck ( Fig. 243). 'flic incision (see 
he Uni' ) is made, and the external oblique 
aponeurosis and t he pillars of the ring are 
defined. The needle is inserted under the 
external oblique and the injection is made 
upwards and outwards. With great care the 
medial aspect of the neck of the sac and 
the spermatic cord are infiltrated. In tense 
hernia* tin* last step can be deferred until 
tin* external oblique has been divided, when 
better mobilization and visualization of the 
parts to be injected can be made. 

Operation. Catheterization is an im- 
portant part of the preparation of the* 
patient for operation. 

The incision is made from the exter- 
nal abdominal ring outwards and slightly 
upwards. The less tin* scrotal area is 
involved in the incision the better, for 
sebaceous follicles which harbour myriads of organisms are extremely 
abundant in the skin of the scrotum. Many of the vessels in the 
subcutis can be caught and divided between ligatures before being 
cut. Towels are clipped to the wound edges. The incision is deep- 
ened until the aponeurosis of the external oblique is seen. Once the 
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aponeurosis has hern identified, the superficial structures can he 
stripped off it within the limits of the incision, and the anatomy of* 
tin- region heroines clear. We sec the tense sac cmercin^ from the 
external abdominal line and passing into the scrotum (/'7g. 244). The 
stripping process is continued in the scrotum towards the fundus of 
the sac. In all hut larce* hernia* it is possible to deliver the sac and 
the testis out of the scrotum on to the surface. This should be done 
quite* gently. If there is difficulty in delivery, enlarge tin* incision. 

The coverings of the sac are stripped off with dissecting forceps, 
hut there is no need to make a laborious task of this. If they strip 
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readilv, well and <mod ; if not. leave* them alone, excej)t for a small 
area towards the fundus, whieh incise* laye*r by layer until the peri- 
toneal coat is enteTed. Pick up each coat with el isse*et iny r foivcps and 
incise* it. eaivfullv hold ini' the seal|>e*l almost Hat. There is selde>m 
any elillie*\dtv in revocni/.inc that the* sae* has been cnteivd, for fluid 
runs out and cut or ome ntum is se*e*n. Enlarge the opening n little, 
then place- cau/.c eiver it te> allow the* e*se*apinc llniel te> be abse)rbed 
while the* nexxt ste*p is in pre>cre*ss. 

(h> to the* external abdominal vine. Ineise the external oblique, 
aiiel e>j)en up the* inguinal canal. Five any bauds eeumectinc the neck 
with the external obi it pie. 
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Return to the fundus; with scissors slit up the sac nlon<r jt, s 
anterior aspect, using the linger as a guide ( Fig. 2 1 ;,). When the 
actual constriction is encountered (usually in the neighbourhood of 
the internal abdominal ring), it may be impossible to insinuate the 
scissors any further , although Jielj) may he derived from clipping and 
strongly elevating the edges of the incision. If there is a tight block 

to the passage of the seissors, 
retract the internal oblique 
and dissect down on to the 
constriction from without, 
using the scalpel. 

Once the constriction 
has been divided, the con- 
tents can be pulled down and 
examined (.see /wg. 2 12). 

A hamostat should 
mark each side of the upper- 
most limit of the incision 
into the peritoneum, other- 
wise this may retract under 
the internal oblique and pos- 
sibly result in an extra- 
peritoneal reduction of some 
of t he sac contents. 

In old-standing eases it 
may be necessary to free bv 
dissection the intestine or 
omentum which is adherent 
to t he interior of the sac. 

The contents of the 
hernia having been dealt 
with according to the prin- 
ciples given on pp. 260 a. 
repair of the region is under- 
taken. A moderate-sized 
hernial sac can be dissected 
tree and, after closing the 
neck, removed. When deal- 
ing with large adherent sacs, a type which is encountered eommonlv, 
it seems to be a waste ol valuable time to enter upon an extensive 
dissection. further, as a result ot this dissection, there will be 
numerous bleeding and oozing points, all of which require haanostasis, 
otherwise a scrotal haanatoma will surely follow. 

A far easier plan is to make a 4 false neck’ (Fig. 2 10) The 



!'<</. 24n. St r«i.ML r ulji.t <•( 1 inguinal hernia. Slit 
,,n g op tin* sac from 1 1 m * fundus and dividing tin 
constricting nock of the sac. 
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i;il>c n<- k 
iwllirn-nt . 


peritoneum over the posterior aspect of the neck is incised, care being 
taken not to wound the underlying pampiniform plexus. Thus a cuff 
of peritoneum is turned up and th< false neck’ is formed, which is 
closed with a purse-string. The 

distal part of the sac is left alone. \ 

or. in certain eases, it is turned \ / * - — ^ 

inside out and retained in tins "T J 

position by sutures, alter the man- / 1 T l / \ f \ 

ner of .Jaboulav s operation for the / \ / \ / 1 I * \ 

radical cure of hydrocele. This is / \ / \ / \l \ 

a method which saves much time l \l 1 I \J J 
and lias been tested in the crucible \ J V J 

of experience. 

Pc r forming a Pad /cal ( are . /<</. j u>. Makiajj a n<- k wia-n 

A •n.d'ical cure' should l.o nor- 

« ) Ml | MFC stiM's IMlirh time. 

formed by the method with which 

the operator is most familiar. The use of living sutures of fascia -a 
most excellent method in eases of ordinary hernia is out of place 
when strangulation is present. The method I often use in the repair 
of the inguinal canal is the following one, that of my former master. 

.lonat hail Hutchinson. 

are clipped, not tied, for 

f f/. -17. Ili nair < * f [lie incuinul <anal l>v tlu* .1 ■ rr 

..I Jonathan ir„«rl„r,...M. i.m! tlu ‘ moment. l\\0 OY 

three sutures are passed 
according to eireumstanees. The external oblique is sutured, finally, 
the deep mattress sutures are tied. The steps ot tlu* operation will 
be rendered clear bv reference to Ft g. -47. 


17. Ui |»air of th<- incninal <anal l*y tlu* 
1 1 1 • t f 1 * >* 1 (>l .lonat liati I fnt rlnn-on. pin. 
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Strangulated Inguinal Hernia in Infancy. — According to popular 

teaching, strangulated inguinal 
hernia* occurring in infancy are 
always reducible by taxis. In 
this instance taxis can be tried, 
the 4 judgement, of Solomon ’ 
method (Fig. 248) being the 
most effective. Nevertheless 

/''/</. INS. — -TIm' * 
of Solomon ’ iiH'l liotl of rodiH-iny 
m. s< nincndatrd hernia in an 
infant. The surgeon holds one 
I<\or in his loft, hand, The other 
le<^ is held by an assistant. 

some cases are quite irreduc- 
ible and operation must be 
resorted to. I have found this 
to be the case in seven patients 
under the age of three years. 

The point of obstruction 
in more than half the cases is 
at the external abdominal ring. 
In the remainder, a constriction in the sac itself is the obstructing 
agent. The treatment follows the usual lines. There is no necessity 
to perform a plastic operation on the 
inguinal canal. Removal of the sac 
is suflicient. 

Reduction en Masse. — With a 

definite history of strangulation of 
a hernia, reduction by taxis, and 
a persistence of the symptoms of 
intestinal obstruction, reduction cn 
masse {Fig. 219) is a simple dia- 
gnosis. When this history is lacking, 
the diagnosis becomes difficult. ; in- 
deed, we can seldom get further than 
‘ aente intestinal obstruction — ■? reduc- 
tion en masse \ The two cases which 
have come under my notice have 
been of the latter variety. The 
history in each instance was that 
the patient had worn a truss for 
years, but he denied that there had been any recent complication in 
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its management. On examination, an empty inguinal ring was noted 
and recorded, and as further examination revealed no other cause 
for the obstruction, the diagnosis of 4 acute intestinal abstraction — ? 
reduction en masse ' was made. 

Thus it comes about that laparotomy necessarily is performed 
to confirm the diagnosis, but whether this route is an ideal one for 
dealing with the strangulation will be discussed presently. 

The notes of the operation on the first ease are given below. 

A right paramedian incision was made. The intestine was very much 
ballooned. A collapsed loop was found, and traeed down to the internal 
abdominal ring. In order to give better access to the region, the table was 
tilled so that the patient was in the semi-Trendelenburg position. After the 
intestine had been packed off, the constriction was divided by a blunt- 
pointed bistoury on a director. A loop of intestine was withdrawn. After 
treatment with hot towels, the gut appeared quite viable and was packed 
away under the towel. The internal abdominal ring was sewn up with a 
purse-string suture (it was intended to repair the hernia and remove the 
sae by the inguinal route at a later date). The abdomen was closed. 

The technique used in the operation upon the second ease was 
almost identical. 

It is a curious fact that both these patients became very distended 
and died, one on the fifth and one on the sixth day after operation. 
A necropsy on the first ease showed ileus only ; but in the second 
ease, in addition to the ileus, then* was a small quantity of blood- 
stained fluid which on bacteriological examination was found teeming 
with streptococci. Although the precaution was taken of packing 
gauze around the hernial orifice before the constricting band was 
divided, in order to prevent the fluid from the hernial sae entering 
the general peritoneal cavity, it would appear quite reasonable to 
attribute both these deaths to general peritonitis. If this is so. perito- 
nitis almost certainly was due to the entrance of infected fluid from 
the hernial sae. 

To obviate disaster tin* following method should be employed. 

Laparotomy. The diagnosis is confirmed ; a coil is seen entering the 
internal abdominal ring. Cover the abdominal wound with a towel and put 
the assistant in charge of the laparotomy wound. Open the inguinal canal 
and retrieve the sae, if necessary aided by the assistant's hand within the 
abdomen. Deal with the strangulation as in ordinary strangulated inguinal 
hernia. Sew up l he abdominal wound. 

By these measures the infected fluid of the hernial sae will drain 
externally. An additional advantage of the measure is that herni- 
otomy can be performed. 

If speed is essential, the operation must be performed as before, 
but one should be mindful to nurse the patient in Fowler's position. 
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Strangulated Sliding Hernia (Hernia en glissade). — The? posterior 
wall of the sac* in a sliding hernia is formed on the right side by the 



Fit/. 250. -Hernia e 
glissade. The ]><>s(rri< 
of the sae is forme 
by the ca-cum < 
pelvic* colon as tl 
may be. P, Posterior 
wall ; A. Anterior wall. 


ea'ciim and on the left bv the pelvic colon 
(Fig. 250). Whilst these organs may be the 
subject of strangulation, more often it is due to 
a coil of small intestine which has slipped down 
into the sae proper. 

Hernia en glissade presents no special feature 
as regards the relief of the obstruction, but 
perplexity may arise as to the manner of deal- 
ing with the situation once the obstruction has 
been relieved. The peritoneum is closed over 
the anterior wall of the large gut. The whole 
mass may now be reduced inside the internal 
abdominal ring, and the inguinal canal obliter- 
ated by three mattress sutures passed after the 
manner of Jonathan Hutchinson, jun. 

It might be argued that this is a dangerous 
practice, and on a par with deliberately perform- 
ing reduction en masse. In practice the method 


answers admirably. The obstruction has boon relieved and the reduc- 


tion permits the patient 
to wear a truss, which 
otherwise would not 
be possible. These 
patients are usually 
old. A truss should 
be fitted as soon as the 
scar is sound. 

Retrograde Stran- 
gulation (Fig. 251) may 
be overlooked. After 
releasing an imprison- 
ed loo]) of intestine in 
a hernial sac the intes- 
tine is always drawn 
downwards a little in 
order that the gut 
above the point of ob- 
struction may be* in- 



spected. If the gut 


aboiC tllC point of Fig. 25J. -I{<‘1n>yrn<le st ran^iibition of tl 

obstruction is more 


unhealthy than the gut below, retrograde strangulation may 
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suspected. Under these circumstances, unless healthy intestine soon 
appears, it may be wise to perform laparotomy through a lower 
paramedian incision in order to make certain that the obstruction 
has been relieved completely. 


STRANGULATED FEMORAL HERNIA 


A point worthy of emphasis 
J {iehler's hernia {Fig. 2/32). When 
only a portion of the lumen of the 
gut is imprisoned the femoral swel- 
ling is no bigger than a cherry. In 
addition, tlu* patient not having 
complete obstruction continues to 
have her bowels open or at any rate* 
responds to cnemata. Many times 
I have come across an example of 
a strangulated Richter's femoral 
hernia which has been overlooked 
entirely or treated expectantly until 
too late. 

Tturis as a method of treat- 
ment for a strangulated femoral 
hernia is unjustifiable in a civilized 


is the frequent occurrence of a 



Fi<j. L* i! . (mniriviums Richter's 
rniu from i disc of strangulated 
noral hernia. 


•ountry under modern conditions. 

The Lozcer Operation. — 



The disadvantages of the 
classical lower operation are 
sufficiently well-defined to 
warrant its non-inelusion in 
this work. 

Local Anasfhesia is most 
effective for use in either of 
the operations for strangulated 
femoral hernia about to be 
described. The area of subcu- 
taneous infiltration is shown in 
Fig. 2.VL The inguinal canal 
is anaesthetized in a manner 
similar to that, described in 
inguinal hernia. In addition 
the lower skin Hap must be 
retracted and the parts about 
the sac itself infiltrated, care 
being taken not to pass the 
needle into the imprisoned 
gut . 
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Operation for Strangulated Femoral Hernia. — In female cases, 
the nurse who prepares the ease is instructed to pass a catheter and 
leave it in situ until the patient is in the theatre. In the male, a 
catheter is passed in the operating theatre. By observing this rule 
wc obviate the danger of wounding the bladder. 

Lotiieisen’s Method (modified). — 

Exposing the Sac . — An incision is made half an inch above and 
parallel to Poupart's ligament (Fig. 254). It is rather a long incision, 
and extends from the pubic spine to within half an inch of the anterior 
superior iliac spine. The vessels having been ligatured, towels are 
clipped to the wound edges. The subcutaneous planes are opened up 
and the external oblique aponeurosis is displayed. 

The lower margin of the wound is retracted and the hernial sac* 
enveloped in its coverings is evident. By gauze and forceps dissection, 
the coverings arc shelled off. Attention is directed particularly to 
cleaning the inner aspect of the neck, with a view to displaying 
Gimbernat's ligament. After this has been completed satisfaetorilv. 
the fundus of the sac is incised and its contents are displayed. This 
step is desirable for the sole purpose of allowing the blood-stained 
fluid to drain into a gauze swab. This fluid is swarming with bacteria, 
and if it is not evacuated it is likely to run into the* general peritoneal 
cavity at a later stage* of the operation. Retractors are removed, and 

the sac*, wrapped in a swab, 
becomes hidden by the* lower 
skin margin. 

The Inguinal Stage of 
the Operation : Opening the 
General Peritoneal Car it}/. 
The upper edge of the wound 
is retracted and the* external 
oblique is incised from the* 
external abdominal ring out- 
wards, parallel to. and about 
three-quarters of an inch 
above, Poupart’s ligament. 
The inguinal canal is now 
open. In the inale, the* 
spermatic* c*ord is lifted up 
and held out of the way. 
A length of gauze threader! 
beneath the cord makes a convenient, retractor. The free edge* of 
the internal oblique, as it sweeps round to mingle in the formation 
of the conjoint tendon, is identified, and made more obvious by a 
little blunt dissection. In a small number of east's the deep epigastric 



Fitj. 254. — Incision for Lot prison's opomth 
of femoral herniotomy. 
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vessels require division between ligatures ; in most eases they need 
not be interfered with. The faseia transversalis is incised, or broken 
through with dissecting forceps, and the space beneath opened 
up with the fingers. The peritoneum is in view. It is well to be 
certain that it is the peritoneum, and not the bladder. It is opened 
wit h due care, and ha mostats are clipped to its free edge. The 
interior and the structures passing into the femoral hernia can now 
be inspected. If it is intestine, the (altering and exit coils will be 
observed. The opening is covered with a towel. 

Relieving the Obstruction. The sae is exposed, and with suitable 
retraction Uimbernat's ligament is sought. Especially in old and 
emaciated individuals, it is usually possible to break down the obstruc- 
tion with the linger, but great care is needed lest the triable 1 contents 
of the sae be injured. If the ligament will not yield, a bistoury 
guided bv a director nicks the ligament in one or two places.* and 
the linger again attempts to break through, this time with success. 
Uimbcrnat's ligament is the obstructing agent in a great proportion 
of cases, but. as pointed out by Souttar. the obstruction is sometimes 
in the neck itself. When freeing Uimbernat's ligament fails to relieve 
tin 1 obstruction. I dilate the neck from within with a hamostat. 
The beak of the hamostat is insinuated from within tin* abdomen 
down the neck of the sae. hugging the anterior wall, exactly between 
the entering and exit loops. When it is certain that the hamostat is 
correctly placed and t Ik* intestine will not be nipped, it is opened. 
This method has proved quite successful, but it must be pointed out 
that the hamostat used has a tapering point, slightly curved on the 
lint . which happens to be particularly well suited for this maiueuvre. 
Straight, blunt-nosc forceps might not be so satisfactory. 

fV art's Method of Dividin'* the Constriction. A line eyed -probe is 
passed from within down the neck of the* sae, and by its agency a silk 
thread is insinuated, the distal extremity of which emerges from the 
sae below Poupart's ligament. The thread is used after the manner 
of a (iigli’s saw. and the constriction of the neck (or even the partial 
division of Poupart's ligament in certain stubborn eases) is effected 
(Fit*. 2.‘>5). Sometimes the slightest excursion of the thread will be 
sufficient to render reduction possible. I have 1 used this method on 
several occasions, and can speak of it highly. In each instance the 
silk thread was passed with a blunt-nosed aneurysm needle. 

Reduction of the Contents of the Sue. Ry gent ly squeezing the sae 
below, and at the same time* still more gently exerting traction above. 


* Tlu* ligament is not divided freely, because of the possibility of wounding 
an abnormal obturator artery. While this is not a very serious matter when 
operating by the inguinal route (for the artery can be seen anil ligatured), it is 
better to avoid it. 


1 :. s. IS 
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the coil is reduced into a hot. towel, where it awaits the decision as to 
its viability which follows the principles laid down on pp. 2(50 2(W. 
Strangulated omentum is ligatured and removed. 



Fit/. ?5f>. • -\Va re's method of dividing (lie eon.m iet ion when 1 1 1 * • eon-t riet in<^ 
a.eenf is in I lie neck of tlx* sac itself. A silk thread i> passed from aho\e, and the 
constrict ion is sawn through as shown. 


Removal of the Sae and Closure of the Peritoneum . A long-handled 
hrcmostat is passed down the neek of the sac from the peri- 
toneal side and grasps the fundus. 


The inverted sae can 
pulled up above 
ligament. Occasionally 
standing hern he this 
not possible until the 
coat has been freed 
The inverted sac is 


then be 
Roupart’s 
in long- 
step is 
peritonea] 
still further, 
then cut off 



flush with the peritoneum. A 
purse-string suture, which encircles 
both the original opening into the 
peritoneum and the mouth of the 
sac is inserted, and the peritoneum 
is closed. The long ends of the 

purse-string, after they have been tied, may be passed through the 


!;")!». After ot 

I' »sed . tlx 1 fi ids < >f i 
iay l»e hroupht through t li 
l>Ii<pie )>y means of an aneury 
if I then lied. Tlii- draws up tlx 
*ek of ike sae lieliind that museli 
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The remainder of tin 
removed and the guarding 


into the depths of the wound. It is held by the assistant in such a way 
as to keep baek the internal oblique and the peritoneum. With a 
small needle mounted on a holder three interrupted suture's are 
passed through the peTiosteum and Cooper's ligament, overlying the* 
iliopectineal line (Fig. 257). The first of these is near the finger 
watehing over the* feme>ral vein, anel the last ne*ar the' insertion of 
Gimbernat's ligament on te> the ‘line’. After eaeh suture has been 
placed the needle is removed and the twe> free (*nels are* eli])])ed together 
by a hamostat. The diagram ( Fig. 25S) will make* this stage* of 
the operatiem clear. The* eh'-tempered, bendable needle is very useful 
in passing these elee'p sutures, and it elots not break if* bone is 
encountered. 

o])eration is easy. All retractors are 

finger is taken away. An empty e*u r\ e*< 1 

needle is taken, and bv its agency 

the fre'e* e*nds of the* t hre*e* suture's are* 

passe*el from within outwarels through 

the conjoint tendon. The'se* are now 

tied, thus approximat ing t he con joint 

tendon to the iliopectineal line. 1 . The 

external oblique is sewn up and the 

skin edges are approximated. 

II i : v ( iKovks's ( )i*i:i{.\ rio\. 'this 

excellent, operation I rcserw for two 

types of ease's : the very fat patient 

relationship of tin* three deep .suim-es with a small hernia : and the ver y 

ntnwluood into the tissues .mt-rlyiny j|g f ra il pat ie'llt where Sliced is the 
1 lie jliop cl meal line. A. e ,im(»ei nat s •_ 1 

litfauieni ; b. Jlinpeetine d nnd (’noper'.s lirst considerat ietii. It is an easier 

ligament ; C. Kinder eunrdin'r te.noral , • . , /> i 1 , 1 r 

v ~- n h - ope'ration to perform than the hnv- 



going : local ana sthesia can be used 
satisfactorily, and many, no doubt, will prefer to adopt the operation 
as their standard one for all east's. There is no foundation for t Ik* 
prevalent conviction that the integrity of Pou part's ligament must 
be preserved at all costs. The end-results of this operation prove 
conclusively that the division of the ligament does not weaken the 
abdominal wall. 

Technique. Either a vertical incision over the sac or the* same 
incision as described for use in Lothcisen's method may be used. The 
sac is exposed and cleaned so that its limitations can be seen clearly. 
Poupart's ligament is defined and its insertion into the pubic spine 
examined. The ligament is then cut off the pubic spine dost* to 
the bone ( Fig. 259). This is the only somewhat difficult part of the 
operation. Pou part's ligament, as seen when divided, appears to be 
a very variable structure. Some help may be derived from observing 
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the* depth of the ligament from below before making the seetion. 
The free end of the ligament is caught in a Jong ha mostat, which 
is kept in place until the fund stage of the operation. Using the 
forceps as a tractor. Poupart’s ligament is pulled outwards. With a 
few touches of the scalpel the remaining fibres of Uimbernat’s liga- 
ment are divided and the neck of the sac is visible. The sac is opened 
from the fundus upwards, and its contents are dealt with. The sac is 
removed and tin* peritoneum closed. 

Repair nf the Ingui no-femora l Region. - With due attention to the 
femoral vein, sutures are passed through the conjoint tendon and 
Coopers ligament. These an* now tied and the ends left long. The 
conjoint tendon is thus sewn down to the iliopcetincal line in just 
the same wav as it was in Lotheiscn’s operation, but the passage of 
these sutures is much more simple, because PouparEs ligament is 
not in the wav. The forceps holding Poupart’s ligament now exert 
tension towards the pubic spine, but it will lx* found that the extremity 
of the ligament will fall 
short of the spine by about 
half an inch. The long 
ends of the sutures referred 
to just above are passed 
t hrough the free part of t he 
ligament and again tied. 

This utilizes Poupart's liga- 
ment to reinforce t he sut lire 
lint*. All that remains to 
be done is to close* the skin. 

Suppurating Gland of 
Cloquet. There 

occasions when it is im- 
possible to make a <1 fer- 
ential dia sis between a 
strangulated femoral hernia 
(omcntoeclc) and an enlarg- 
ed deep lymphatic gland 
situated over the femoral 
canal. If a glandular en- 
largement is suspected, the 
leg, genitalia, perineum, buttock, and anus are scrutinized for a prim- 
ary focus. If this search is negative and the neighbouring lymphatic 
glands are not enlarged, the differential diagnosis becomes insuperably 
diHieult. Under such conditions it is safer to operate. If an enlarged 
gland is found, it should be removed. If it has broken down, a 
drainage* tube is inserted. 



I'l'l. L\‘> ). Hoy OrovoCs operation lor st raiiiru- 
latrd femoral lirmin. Coupart s ligament lias hern 
removed from t hr puhir spinr and 1 hr nock of t ho sac 
is displayed. 
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STRANGULATED UMBILICAL HERNIA 

Amesthesia. — It is always problematical if spinal amestliesia will give 
amesthesia sufficiently high for this variety of strangulated hernia. If 
lumbar puncture is done in a higher space than usual, there is a distinct 
element of danger. Again, the great obesity of many of the patients with 
strangulated umbilical hernia makes lumbar puncture a dillicult matter. 
Local amesthesia after preliminary medication is usually satisfactory, the 
area around the hernia being blocked ( Fig. 200). If necessary some evipan 
can be administered when the peritoneum has been reached. Inhalation 
amesthesia is best avoided and is contra-indicated definitely unless the 
stomach has been washed out. 



Fig. 200. Aiva to Ik* infill fat(*(l in the cast* of a st ranjjada tod 
umbilical hernia. 


Operative Treatment: Preparation of the Skin.— On close examin- 
ation, as often as not, a fold containing evil-smelling sebaceous material 
will be found. This must bo cleansed with ether. When the skin 
overlying the hernia is eczematous, or otherwise infected, it can be 
encased by a layer or two of gauze soaked in collodion applied half 
an hour before the operation. Attention to the skin is very import- 
ant ; if it is neglected, cellulitis of the abdominal wall, a grave 
complication, is likely to follow. 

The Operation : Mayo's Method . — An elliptical incision is mack 1 
encircling the hernia with a fairly liberal margin (Fig. 201). The 
incision is deepened through the fat, at first above, then below, then 
to the left, and finally to the right. During the process the ‘island’ 
isolated by the incision is grasped in a towel and retracted at 
first in one direction and then in another. The object in view is to 
isolate the neck of the sac. When this has been done the state of 
affairs is as represented in Fig. 202. Retraction is then applied so 
as to put the neck on the stretch, and with a very gentle stroke 
of the scalpel, held obliquely, the neck is opened at one point. 
Once inside, the remaining portion of the circumference of the neck 
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of the sac can he divided with scalpel or scissors (Fig. 203), the 
linger acting as a guide to protect the underlying structures. We 
now have* a large mass, comprising the sac together with the island 
of skin and fat, joined to the abdomen hv the structures passing 

into the sac. This pedicle is 

/ 



scrutinized. If omentum is 
its sole constituent, it may 
be ligatured and divided in 
sections, thus freeing the mass 



/ /'/. May*>> opera- 

t inn for st rancwlat < ■« 1 umbili-al 
hernia. JJin.j'nim showing ' in- 
land ‘ formed aflor isolation of 
tin* neck of the sac. 


(Fig. 2<H). If gut is passing 
in. the opening into the sac 
must be enlarged and the gut 
delivered. 

Repair of the Abdominal 
Wall. The aponeurosis around tin* inferior lip of the wound must 
be cleared of fat. The peritoneum inside the upper lip of the wound 


Si lanouliited umbilical hen 
-anii for Mat o's opera t nm, 



A’/;/. L'leh -St ranoulated umbilical hernia. Opening the neck of the sac. 

is roughened by rubbing with gauze. Mattress sutures are now passed 
as shown in Fig. 205, and the peritoneum of the upper lip comes to 
overlap the aponeurosis of the lower lip, and these having been 
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complicat ion) is avoided. I have laboured this point because I saw 
two eases die from this cause when acting as a house surgeon. 



iM'it;. Tin* mini rr>'. «iiiMiri'" mv tied, and iln* r« 1 1 h i i »<_r < >\t‘i'ii»|>|>iiiir upp!*r 
lip i a tascni i" I’a-m-iM'd d<-\\n l»y int nmiptcd si it dies. 


STRANGULATED INCISIONAL HERNIA 

The mid-line lower abdominal incision is hv far the most potent, 
cause of this very serious condition. Strangulation of other incisional 
hernia* are comparatively rare. 

Incarceration of an incisional hernia is a very dangerous and 
inaccurate diagnosis. The sac almost always contains small intestine, 
and probably because the intestine has been entangled in adhesions 
for a considerable time— the symptoms of acute obstruction are to 
some extent masked. These patients appear to tolerate the toxaemia 
of intestinal obstruction in a remarkable manner, whilst gangrene 
proceeds apace in the sac. 

A woman of .“»S had a strangulated incisional hernia. Thirty-live years 
previously Lawson 'Fait had performed ovariotomy. Live days before I 
saw her the hernia had become more prominent, and she had vomited hut 
once. She had been treated expectantly. On examination, the skin over 
the hernia was acutely inllamed and surmounted by a gangrenous patch. 
At operation tin* sac was found to contain a coil of black, perforated intes- 
tine. The gilt was resected and end-to-end anastomosis performed. She 
died two months later. 

Other, almost as striking, examples of the masking of signs ot 
obstruction have been noted in these eases of strangulated incisional 
hernia*. Wherefore, do not bo misled by the lack of indisputable 
signs of acute intestinal obstruction. Conservatism in these eases 
usually spells disaster. Operate early. 
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Operation.— For purposes of operative treatment incisional 
hernia; may be usefully divided into two classes: (1) Those* with a 
reasonably defined neck ; (2) Large multilocular. 

Type 1. This may be considered as similar to an umbilical 
hernia, and the transverse encircling incision like that for Mayo's 
operation (see p. 278) may be used with advantage* (/wg. 207). After 
the obstruction has been relieved, the abdominal wall can be* repaired 
in a similar manner te> the* methoel usee! in Mavefs <>pe*rat iem. 



Fhl. iMis. St nuiLMiliit ed incisional 
hernia. 2. The incision is math' into 

that loculus w h -h teds nioro tonso than 
tin* remainder. 

Type 2. — In large* multilocular he*rnia*. e>n e*are*ful palpation it 
will usually be* found that eme* loculus is mem* tense anel teneler than 
the remainder. Make a vertical incision over this loculus (E/g. 208) 
with great care, for, as often as not, after the* skin has be*cn ine*ise*d. 
it will be found that only a V(*il-like* sae* separate's the* scalpel frenn a 
tense loop of intestine. In this type of case* be* content to re lieve* the* 
obstruction and make no attempt to repair the* hernia. In certain 
eases repair of the* abdominal wall may be* undertaken at a later elate*. 

STRANGULATED OBTURATOR HERNIA 

About 400 eases of obturator hernia have bee n recorded ; most, 
of these have been eases of strangulation. The symptoms are often 
obscure, for frequently the strangulation is of the* Richter type* a riel 
constipation is ne>t absolute. This fact, accounts for the* relatively 
high mortality of the condition. 

In a fair percentage of c*ases, pain radiating to the knee (Howship- 
Rornberg’s sign), due to pressure on the obturate)!* nerve in the obturator 
canal, is present. If this sign is found in a patient with intestinal 
obstruction — e>r, more frequently, partial eibstruetion -lor which no 
e>ther cause can be found, it is possible to make a correct pre-operative 


Fiff. 2(>7. - - St rnngulalcd incisional 
hernia, Type 1. For purposes of 1 rent incut 
it is considered similar to umbilical hernia. 
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diagnosis. A fullness in Scarpa's triangle on one side is also a sug- 
gestive sign. In about 40 per cent of eases the obturator hernia has 
been recognized before operation (Bonnet). 

Operative Treatment. 

The Abdominal Approach : Lower Laparotomy. A coil of intestine 
is found passing into the obturator foramen. Have the patient placed 
in the semi-Trendelenburg position, and carefully pack off coils of 
intestine with a saline-soaked turkish towel. "Take special precautions 
by suitably packing to see that none of the fluid from the hernial 
sac (‘liters tin* general peritoneal cavity. According to the literature, 
in most of the cases it has been possible to withdraw the gut from the 
obturator foramen by gentle traction. Should this not be the case, 
the neck can be enlarged readily with a blunt-pointed bistoury. The 
hernial oriliec should be obliterated whenever possible, for if the sac 
is left, recurrence is almost inevital.de. 

The Direct Approach. A vertical incision is made over the lump 
to the inner side of the femoral vein. The incision should be fairly 
long and extend slightly 
above Poupart's ligament. 

By dissection the adductor 
longus is recognized, and 
retracted inwards. The 
fibres of the pect incus are 
divided transversely. The 
obturator muscle is de- 
fined ; the sac may appear 
above the muscle or 
through its uppermost 
fibres. 

Disadvantages of the 
Direct Approach. (1) The 
method does not give 
enough exposure; (2) "flic 
thyroid membrane has 
large vessels coursing over 
its deep surface* one of 
these may be severed when the membrane is nicked : (3) Once the 

obstruction has been relieved, the intestine springs back and cannot 
be examined. In spite of these disadvantages the method has one 
saving grace* when the sac is opened the infected fluid contained 
therein drains externally. 

The Combined Operation. — 1\ Bonnet advises a combined opera- 
tion. If the hernia is recognized beforehand, the direct approach is 
used and the sac opened, and the operation is then completed by the 



/•’/'/. Kepi • nf - mu ( >ht unit < hernia from 

him The sac is nverteil and Ms neek twisted. 
■ 1 1 1 ri( Ins is then \\ n to the parietal peritoneum. 
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abdominal route. It it has not been recognized beforehand, it is 
more than justifiable to cover the abdominal wound temporarily, 
and expose and incise the sae in the thigh ; then return to the 
abdomen to complete the operation. Using the combined method, it 
will be possible in many eases to invert the sae and stitch the inverted 
sae to the parietal peritoneum- an effective radical cure (Fig. 21)0). 

STRANGULATED [SCIATIC HERNIA 

A. C. Perry recorded a successful ease of strangulated sciatic hernia. 

A married woman, eighteen weeks pregnant, was admitted wit li intes- 
tinal obstruction. She gave a history of recurrent abdominal pain and 
vomiting extending over seven days. At operation a collapsed coil of small 
intestine was traced to the right side of the pelvis. On attempting to bring 
it up, the intestine tore. Three inches of ileum were resected and end-to-end 
anastomosis was performed. The hernial sac was found to be situated in 
the right sciatic notch, above the pyriformis. The patient recovered and the 
pregnancy went to term. 
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CHAPTER XX 

THE FEMALE GENERATIVE ORGANS 

EXTRA-UTERINE PREGNANCY 

Ai/nioreui we* are accustomed to speak of a ‘ruptured ectopic \ tubal 
abortion is more common than tubal rupture, because the embryo is 
less oft cm embedded in the isthmus of the tube than in the ampulla. 
Both conditions cause urgent symptoms, but of the two a tubal 
rupture is the* more serious. 

Operative Treatment of Ruptured Ectopic Gestation.— Ruptured 
c'clopie is a most satisfactory condition to treat. Although the patient, 
may be* pulseless and absolutely blanched, there is hope. Even when 
the condition is so advanced that aiuesthcsia is unnecessary, it is 
possible to save the patient's life. In desperate eases blood trans- 
fusion is an auxiliary measure which should be arranged for as soon 
as possible. In the meantime, intravenous jfiiin saline will be indicated. 
Autotransfusion (p. ‘2NN) can be practised at the time of the operation : 
indeed a ruptured ectopic* gestation is the condition par excellence for 
autot ransfusion. 

Remember to inquire if the bladder is empty. If there* is any 
doubt, pass a catheter. 

The Trendelenburg Positionin' the* diagnosis of ruptured ectopic 
is even suspected, arrangements for the adoption of Trendelenburg's 
])osition should lx* made* before commencing the operation. Most 
modern operating tables are provided with shoulder re*sts. These* 
should lx* |)laee*d in position. Strapping the* legs to tlx* table is ejuite 
a satisfactory methexl for maintaining the* patient in a moderate* 
degree of Trendelenburg's ])osition. A slight tilt of the table is all 
that is re*ejuire*d. It is unnecessary and harmful to place the* patiemt 
in the* high Tremdc'lcnburg position, which invite's the settling of blood 
and blood-clot in the upper abdomen. 

Saline Infusion. In collapsed patients it is a good practice*, 
(‘specially for the* single*-hande*d surgeon, to commence the* operation 
by inserting the* needles of a subcutaneous saline apparatus into the 
breast or t e > insert the* cannula of a continuous intravenous saline* 
apparatus into a vein. The* patient can then receive* saline throughout 
the* operation. 

The Incision. In most eases a correct diagnosis can be* made, 
luidcr such eiremmstanee's the right, paramedian incision is used. In 
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rarer instances the diagnosis may be confused with appendicitis. 
If Battle’s incision has been employed, it may be prolonged down 
to the pubic bone, when excellent access to the pelvis will be obtained. 
If a gridiron incision has been used, and, by palpation, it is certain 
that it is a right ruptured ectopic, prolong the incision downwards 
to the pubic bone by detaching the internal oblique from the rectus 
sheath (see pp. 44, 45). If by inserting a linger into the pelvis soft- 
adhesions tell that it is the left tube which is the seat of the trouble, 
close the gridiron incision and make a right or left paramedian. In 
doubtful cases the diagnosis is usually proclaimed as soon as the 
abdominal muscles have been retracted, for the blood can be seen 
through the peritoneum as a slate-blue discoloration. 



Fi>f. 270. -KuplureH oc topic gestation. Excision <>t’ the fallopian tuhe. 

Morrant Baker’s forceps, encircling hut not crushing the tube, should he noted. 

Protection of the Shin Edges . — Within the peritoneum is a mass 
of blood and blood-clot, an excellent medium for bacterial growth. 
Asepsis should be as perfect as possible. To this end, the moment 
or two expended in clipping towels to the skin edges is time well 
spent. In this connection it may be mentioned that appendicectomy 
should not be performed, even if the appendix is available. 

The Operation. — The lingers are passed into the pelvis and the 
fundus of the uterus is felt. Soft adhesions and swelling of the tube 
will bespeak the side which is involved. No time is wasted in evacuat- 
ing blood and blood-clot. As soon as the diagnosis is confirmed the table 
is tilted. When the desired position has been obtained, the intestines 
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arc tucked hack towards the upper abdomen and packed off with a 
turkish towel well soaked in saline, so that it is heavy and does not 
readily become displaced. The fundus of the uterus having been 
grasped by the lingers of the left hand, it is tilted up towards the 
wound. A long luemostat is made to grasp the tube near its junction 
with the uterus. Wry gentle traction can be applied bv this, and 
the rest of the tube is freed. A pair of Morrant Raker forceps now 



/'/;/. i! 7 I . -Kuptuivd cc|i ijur ire si at inn. Kmhrvo and its coverings found 

in t he l>I«»od-t lot remoxed. 


encircles the tube near the ostium. The broad ligament is identified, 
and. using long haanostats, the tube, by clipping then cutting, is freed 
and removed (/wg. 270). There now remain two or three haanostats 
gripping sections of the broad ligament, and one placed more medially 
containing the stum)) of the tube. Each section is transfixed with 
a needle carrying a long ligature which has been tried and tested. 
The ligatures are tied on either side of the forceps, and arc left long 
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until we are satisfied that haanostasis is perfect, when they an* cut. 
If the condition of the patient is good, tlie stuni]) of the tube* is buried 
by bringing over neighbouring peritoneum. Attention is then turned 
to cleansing the peritoneum. Clots arc* scooped out with the hand. 
A sou}) ladle, or a large spoon, is a useful instrument to remove liquid 
blood, especially if autotransfusion* is contemplated. Instructions 
are now given to tilt the table slowly back to the horizontal position. 
The* towel protecting the intestine is removed, and more' blood gravi- 
tates into the pelvis and iliac fossa*: this is mopped up. Unless tlu* 
condition of the patient demands all the speed possible, the mopping 
up of blood and blood-clot is done systematically. The abdomen 
is then closed. The embryo is usually to lx* found in I la* removed 
blood-clot (7 f 7g. 271). 



l-'i't. 1*7-. 

plclc decidual cm 
ext ru< let I per vaginal 
on t lie lift li day a. ft < 
an opr ml ion for rii] 
t ured cct opie io 


The patient, wrapped up well, and with hot- 
water bottles between t lie blankets, is returned to 
bed. Usually the pulse soon becomes stronger, 
and gradually she is propped up until tlu* full 
Fowler’s position is attained. There is often a 
sharp rise of temperature about the second day. 
This should not be a source of undue anxiety, 
for the pyrexia is often transitory, and due. 
not. to infection, but to the* absorption of fibrin 
ferment. 

Sometimes, during convalescence, a cast of 
the uterus is expelled (U/g. 2 72). 

Dangers (/ml Diljirullit's . --The hazards and 
difficulties of the operation are fortunately lew : 

1. The rupture may be near the uterus. When 
it is the* isthmus which has given way. the tech- 
nique should be modified somewhat. "fhe 
fundus of the uterus is grasped with t issue- 
whieh act as a tractor and serve to steady the 
wedge of uterine tissue, which includes the origin 
removed. Mattress sutures are used to close the 


holding forceps, 
organ. A small 
of t I k* tube, is 
lit (‘fine wall. 

2. Bilateral tubal pregnancy has occurred a sullicient number of 
times to warrant the routine examination of both tubes. 

8. Adherence to neighbouring structures. In one* of my eases, 
when adhesions had been separated, there was a raw bleeding area 
on the pelvic colon, presumably when* the chorionic villi had taken 
root. The eroded area was covered in bv a free omental graft. 


* Ant otranslusion should not he used as ;i routine measure hut only when 
the patient is desperately amende. The method is not without danger. ( Ilrjcl V.) 
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Rare cases have* been reported in which perforation of the colon, 
rectum, or bladder has occurred from this cause, and such a possi- 


bility should be remembered 

Tubal Pregnancy without 

exceptional and fortunate for 
operation before rupture or 
abortion lias occurred. F7g. 
278 shows such a specimen. 
The diagnosis of acute appen- 
dicitis had been made. There 
was, however, one atypical 
feature in the history the pain 
begun in the right side. The 
tube was very mobile, and 
salpingectomy was carried, 
out through a gridiron in- 
cision. 


Rupture or Abortion. — It is very 
ease of tubal pregnancy to come to 



Ti.lml jjivjriuuiry without ruptinv. 
»si< of acute appendicitis was made. 


OVARIAN CYSTS 

Ruptured Lutein Cyst. Ruptured lutein cyst, or apoplectic 
ovary, is rather uncommon. If the condition could be diagnosed 
with certainty, surgical treatment would probably be unnecessary in 
the majority of instances, although in oik* of my eases the hanior- 
rhage was considerable, and comparable in every way to a tubal 
abortion. IMially. however, the ha-morrhage is slight, and it is only 
the impossibility of distinguishing with certainty this condition from 
appendicitis which brings these eases to operation. 

When, in a young woman, the diagnosis of appendicitis is probable 
but not certain, and we have decided to operate, it is a good practice 
to open the abdomen by Rattle's incision, which allows a thorough 
inspection of the pelvic viscera. I have found a ruptured lutein cyst 
on 10 occasions. All the patients were* between It and 25 years of 
age. and onlv one was married, and she very recently. The most 
interesting example was as follows: - 

Miss aged IP, had had a dull pain in her right side for a week. 
This had not prevented her from going to work until forty-eight hours 
before* admission, when the pain became more severe. She complained of 
nausea, but had not vomited. Her periods were quite regular, and the 
last had finished eight days previously. The temperature was normal and 
the pulse 90. On examination, there was acute tenderness in the right 
iliac fossa and hypenrsthesia of the skin. Per rectum there was fullness 
in the pouch of Douglas. On opening the abdomen some blood was found. 
As the ovary was being delivered, a round, red ball, the size of a walnut, 
looking like blood-clot contained in a thin membrane, slipped out of a 

K. s. 19 
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ruptured cyst of the ovary (Fig. 274). This was followed by a little dark, 
altered blood, and considerable fresh arterial haanorrhage. The cavity of 
the cvst was obliterated by a running suture, which at once controlled the 
haemorrhage. About two ounces of blood-clot were swabbed out of the 
pouch of Douglas. The appendix was removed, and the abdominal wound 
closed without drainage. 



Fit/. -71. -Kiipl uml lutnn r\ st . from ;i sUctfli nifidr l>y I lie aiiliior 
filter oprmfion upon tin* cmsc filed jj] tlx* text. 


All that is necessary is to suture the cyst wall and mop up the 
blood. A running suture applied near the* junction of the cyst wall 
and the surface of the ovary will be found to act quite well, but the 
suture must not be tied too tightly. The tissue near the edges of 
the rupture is always very friable ; hence the base is selected for the 
introduction of the suture. 

It is quite unnecessary to remove the ovary. 

Acute Complications of Ovarian Cysts. 

Torsion of the Ovarian Pedicle .- — The following example will serve 
to typify this rather common emergency. 

A married woman, aged 40, whilst on the lavatory, experienced intense 
abdominal pain and vomited. The pain continued up to the time she was 
examined in hospital, eight hours later. She had vomited three times in 
all during the hours which preceded her admission. The pulse was 100 
and the temperature subnormal. A large, rounded, very tender swelling 
could be felt rising out of the pelvis. Laparotomy was performed, and 
an ovarian cyst the size of a football, and almost black in colour, presented. 
The pedicle had rotated several times. The pedicle was doubly ligatured 
and the cyst removed. 

The same precautions regarding the arrangements for Trende- 
lenburg’s position, and of making sure that the bladder is empty, as 
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previously tested (Fig. 277). This is tied. It is a wise precaution 
to apply two ligatures to the base 1 of the pceliedc in e*ase one* should 
break or slip. The stump should be covered by peritoneum on every 
possible occasion. 



Cysts of the fimbriated extremity and the* hydatid of Morgagni 
present no special features. An example is illustrated in Fig. 27 N. 

Provieiing the cyst is removeei before ]>eriton it is from gangre ne* of 
the cyst has advanced, the* progne>sis in these* ease's is exe*elle*nt. 



/•’/f/. li78. — 'torsion of t ho Fallopian tube, with a. cyst of 
exf rernity. The ovary, which is also seen in the specimen, was hh 
rha^ie, and was therefore also removed. From a. ^i i l ayed 2 1 . 


Suppurating Ovarian Cijst . — 

Mrs. S., ageel 57, had had vague* abdominal pain for fourteen days. 
Three days previously the pain became much worst*, and was situated 
mainly in the lower abdomen. On examination, the pulse* and tempe rature 
were normal. The*ro was general abdominal rigidity and shifting dullness. 
In the pelvis a large* swelling could be felt. A diagnosis of (?) twisted 
ovarian cyst was made. On opening the* abdomen frankly purulent fluid 
escaped. A large suppurating right ovarian cyst was removed, and the 
peritoneum drained suprnpuhicalJy. Recovery. 
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On cutting into the specimen the interior of the cyst was filled 
with typical pseudomucin. One portion of the cyst wall was thicker 
than the remainder, and this area was sparsely honeycombed with 
purulent material. The appendix was examined at operation and 
found to l>c normal. 

Rupture of a Dermoid Ovarian ( jf-^t . — 

A woman of AS was admitted with general peritonitis. Her symptoms 
had commenced very suddenly five hours previously, "l'he whole abdomen 
was intensely rigid, and shifting dullness could he elicited. On a diagnosis 
of perforated gastric ulcer, the upper abdomen was explored, but no perfora- 
tion in stomach, duodenum, or gall-bladder was found. The peritoneal 
cavity below the umbilicus contained gruel-like fluid. A hand passed flown 
towards the pelvis discovered a semi-collapsed ovarian cyst. The upper 
abdominal incision was closed and a left lower paramedian made, and 
through this ovariotomy was performed. The cyst, winch was a dermoid 
of the left, ovary, had a ragged tear through which its contents were escaping. 
The peritoneal cavity was drained suprapubically, and convalescence was 
uneventful. 

Rupture of a Malignant Ovarian f//.s7. — 

A spinster of .‘lo was admitted in a collapsed condition. There was 
a history of two attacks of pain lasting about four hours during the two 
preceding months. The present (third attack) commenced three* days 
previously, and the pain was located mainly in the left iliac fossa. On 
examination, the pulse-rate was l.*$4 and the temperature tMK) . The 
abdomen was enormously distended, dull in both iliac fossa* and the hypo- 
gastrium, resonant around and above the umbilicus. There was no shifting 
dullness. Rectal examination was negative. A diagnosis of appendix 
abscess spreading to the left iliac fossa and leaking into the general peri- 
toneal cavity was made, but we did not feel very confident about it. A 
leucocyte count was therefore done, and returned 17.200. The abdomen 
was opened by Rattle's incision, and on incising the peritoneum quarts of 
jelly-like material exuded. A pailful of this material flowed out over the 
towels into the bucked. On passing a hand into the pelvis the collapsed 
shell of an ovarian cyst was felt at once. This was delivered, and its 
pedicle divided between forceps. The pedicle was a very thick one. so it 
was sewn with a running suture, instead of ligaturing it. Suprapubic drain- 
age. The patient's condition improved almost as soon as the abdomen 
was opened, and convalescence was smooth. Four months later she 
returned with a large swelling of the abdomen and much emaciation. 
Laparotomy showed multiple secondary deposits of carcinoma over the 
whole of the peritoneum. Dentil one month later. 

Occasionally when operating for acute appendicitis an ovarian 
cyst is found. As a rule it is advisable to remove the cyst as well 
as the appendix. An interesting example of bilateral chocolate cysts 
came to my notice in this way. 

Miss K. L., aged 27, had a typical history and signs of appendicitis 
of twenty-four hours' duration. On opening the abdomen an acutely 
inflamed retroea*eal appendix was found and removed. The appendix was 
later found to contain pus. There was some dark, chocolate-coloured iluid 
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in the abdomen, and on passing a hand into the pelvis two large ovarian 
eysts were discovered. The right cyst was removed. With the object, of 
conserving some ovarian tissue, instead of ovariotomy the left cyst was 
incised, and black, tarry fluid evacuated. The cyst wall was then turned 
inside out after the manner of Jaboulay's operation for hydrocele. One 
year later the patient was in good health and menstruating regularly. 

Slipping of the Ligature of an Ovarian Pedicle. Rutherford 
Morison writes : No pedicle should slip if it is properly tied. After 
several hundred ovariotomies the following ease has been my first 
personal experience of such an accident. I removed a large, broad- 
ligament. papillomatous ovarian cyst at 12. .*50 p.m. Tlu* operation 
presented no dillieulty. At 0 p.m. the same day Mr. Willan found 
the patient pallid, pulseless, and complaining of noises in the heath 
and mistiness of vision. Tlu* abdomen was dull in both Hanks, lie 
made a diagnosis of slipped pedicle with intraperitoneal hirmorrhage. 
and took her to the operating theatre at once. On opening the wound 
the abdomen was found to contain abundant clots and fluid blood, 
but the circulation was now so weak that some oozing only was observ- 
able. The pedicle was re-sutured and intravenous transfusion carried 
out. Recovery ensued." 

ACUTE SALPINGITIS 

It is best to adopt a conservative attitude towards acute salpin- 
gitis and pelvic peritonitis resulting therefrom. The patient is placed 
in Fowler’s position, given water only by mouth for four days, and 
in the great majority of eases resolution occurs. In a lew eases a 
collection of pus forms in the pelvis. This is drained, preferably per 
vaginam (posterior colpotomy sec p. 295). 

The differential diagnosis between salpingitis and other varieties 
of pelvic peritonitis, notably pelvic appendicitis, is often difficult, 
sometimes insuperably so. Should the abdomen be opened and an 
acute salpingitis found, mop up the purulent exudate, preserving 
if possible a specimen of the lluid for bacteriological examinat ion.* The 
appendix may be removed if thought desirable, but excision of acutely 
inflamed tubes is not indicated. 

From mis-diagnosis or uncertainty i have opened the abdomen 
and found salpingitis on several occasions. In the majority the 
purulent fluid was mopped up. tlu* appendix removed, and tlu* wound 
closed completely. In tlu* minority the amount of lluid in the pelvis 
was considerable and frankly purulent ; a suprapubic drainage tube 
was therefore inserted. In .‘I cases only a distended pyosalpinx was 
found, and, as the disease appeared to be confined to the tube, sal- 
pingectomy was performed. All the eases recovered. 


* In gonococcal peritonitis the report on the fluid is nearly always returned 
1 sterile 
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NECROBIOSIS OF A UTERINE FIBROID GIVING RISE TO PERITONITIS 

.Mrs. M. ('.. ayed .T). was twenty weeks pregnant. On tlie njcht before 
admission she was awakened at .‘5 a.m. with abdominal pain which had 
continued tor twenty hours. The pulse was U(> and the temperature normal. 
The uterus extended to the umbilicus, and to the rinht of it a very hard 
tender lump could be felt. A diagnosis of ovarian cyst, i appendix abscess, 
was made. She was placed in Fowler's position and an hourly pulse and 


/'w. N 

f 1 1 < i * > h i . Sm un-> 
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temperat ure chart kept. During the 
ninht the pain l>eeame intense, the 
pulse rose steadily to 1 ‘20. and she 
vomited. At l.dO a.m. it was 
decided to operate. On opening t he l'<i ■ Kim- Inimu ill- 

peritoneum some seropurulent fluid 

eseaiK*d. A sijbserous. noii-pcdunculatcd fibroid the size of a c ( . and 

alii black in colour, came into view. We tried to recognize tin- fishy 
►dour said to accompany neerohi- sis. but we were unable to detect it. After 

packing off with Lrauze, the fibroid 
was surrounded by a rinn of sutures 
passed through the muscular wall 
( I'll*. 2S2). These were tied. An 
incision was then made through the 
peritoneum at the base of the fibroid. 
By yauze dissection, aided by the 
handle of t lit* scalpel and here and 
there by the knife, t he fibroid was 
enucleated ( i'i* *. 2S:>). It did not 
conic away very easily, and smart 
ha morrhaiie occurred m spite of the 
rinn of sutures. This was (jiielled 
with turpentine on a swab. Tin* cap 
was then closed by a number of mat- 
tress sutures introduced on a blunt 
needle (F’/c. *js|). Finally, the peritoneum was hroucht over the suture line 
and the abdomen closed without drainage- On bisect inn the specimen acute 
denenerat ion was evident. and at one spot pus was seen. Two days later 
the patient aborted, after which she made a "nod recovery. 
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Using the same technique I removed a neerohiotic fibroid from 
a woman G months pregnant. In this instance the pn^nnney was 
not disturbed. 


HYSTERECTOMY 

The indications for hysterectomy in emergency surgery are few — 
namely, for injury, and very occasionally in ectopic gestation when 
the rupture is situated at the junction of the tube with the uterus. 
In the latter ease a wedge-shaped resection of the tube from the 
uterus, with subsequent repair of the uterine an all by mattress sutures, 
usually meets the ease. 



J’itj. -Kf>. -Tin* I il< m •( I - sup) »l v of tin* ill oil is with os|mtijiI nteronrr to 
li\ Nt oioct oin\ . (Aj(< r I Hand -Sutton .) ( St t text.) 

In ])erforming urgent subtotal hysterectomy. there is. as a rule, 
no need to excise the ovary, and usually t ho tubes may remain. 

Trendelenburg's position is essential. It is a mistake to be 
cramped for room ; the incision should be ample. Packing off the 
intestines is carried out in the same manner as indicated in the section 
on ruptured ectopic gestation (pp. 2NG. 287). 

1. The fundus of the uterus is grasped with a volsellum. Referring 
to Fig. 28 5, we see that the ovarian artery lies some distance 
beneath the tube. Themostats are applied to the broad ligament 
close to the uterus, and include the tube and as much mesometrium 
as possible; in this way tin* ovarian artery is included in the bite*. 
With scissors, the tissue is divided between the ha-most at s 




300 


EMERGENCY SURGERY 


8. Each of the forceps contains an important vessel. With long, 
well-tested ligatures on a needle mounted in a holder, the tissue 
included in the forceps is translixed and ligatured. Oozing from 
the stump is controlled by mattress sutures. 

9. After the field has been mopped and luemostasis is satis- 
factory, the peritoneum is drawn together with interrupted or 
continuous sutures over the cervical stump. 

HA-MATOCOLPOS 

The recurrent attacks of pain have many times been mistaken 
for appendicitis. If there is a lucmatometra in addition the resulting 
pelvic swelling can add to the diflicult ies of diagnosis. Once the 
condition is recognized treatment is of the simplest character. An 
incision large enough to admit the index linger is made in tin* centre 
of the hymen, and the retained menses, in the form of tarry lluid. 
pour out. 

H/EMATOMETRA of one half of a bicornuate uterus 

I was called to see an Italian girl aged ‘20. Slit* was having 
agonizing attacks of abdominal pain precisely similar to left renal 
colic with one exception the pain began in the groin and passed 
to the loin. For four or live years there had been similar attacks, 
but they were getting more acute. She had been in three hospitals 
for renal investigation, with negative lindings. Two or three hours 
later cystoscopy was performed. Roth kidneys proved to be func- 
tioning satisfactorily. A pelvic examination revealed an indefinite 
tender swelling on the left side of the pelvis. On opening the abdomen 
this was found to be due to what appeared to be a fibroid on the left 
side of the fundus of the interns. The mass, which was the size of 
an orange, was resected from the uterus: the resulting cavity was 
closed with mattress sutures. On bisecting the specimen it was 
found to contain a closed cavity, filled with tarry blood under great 
pressure. Recovery. The patient has remained well and menstruates 
regularly. 
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CHAPTER XXI 


THE RECTUM AND ANUS 

INJURIES TO THE RECTUM 

In.H’KIEs to the rectum are, for the most part, due to the patient 
sitting forcibly upon a somewhat spiked object. 

These injuries are liable to be overlooked. \Y. (i. Spencer des- 
cribes the east 1 of a man who stepped backwards off a wall two feet 
high and hit the handle of an upturned barrow. There was some blood 
about the anus, but on examination by the resident at hospital nothing 
serious was thought to be the matter. Later, when general peritonitis 
had supervened, a rupture of the rectum into the* peritoneal cavity 
was found, but it was too late to save the patient's life. 

W . 0. Spencers Second Case. - 

A hoy of 7, whilst playing, fell against the leg of an upturned chair. 
His mother found blood upon his trousers, and sent for the doctor. Within 
six hours of the injury signs of general peritonitis became evident. There 
was no external injury, but a rectal examination showed a rent in the 
anterior wall of the rectum. On opening the abdomen blood-stained fluid 
escaped. The peritoneum was found to he inflamed. The urine contained 
blood, hut the bladder proved to be watertight. The abdomen was closed 
around a drainage* tube passing to the rectovesical pouch. On dividing 
the sphincter ani backwards to the tip of the coccyx the rent in tin* rectum 
was exposed fully. It was situated on the anterior wall, just above the 
internal sphincter. The margins were ragged and infiltrated with blood. 
Exploration with fingers and probe did not reveal any actual perforation. 
All wounds healed without complication. 

Injuries to the rectum may (1) be limited to the mucosa, (2) 
pass more deeply and later give rise to pelvic cellulitis, (8) penetrate 
the peritoneum or bladder, or both. (See also Comi'KEsskd-ai k 
Rl’PTUHE OF THE LaKOE InTF.STINK, ]). 191.) 

Treatment.^- If the rectum has been damaged, the patient must 
be anesthetized and examined under the amesthet ie. The anterior 
wall should receive especial attention. The examining linger will 
detect a laceration but may fail to perceive a puncture. Inspection 
can be carried out with the aid of a speculum and a headlight. A 
probe, used gently, will tell the depth of the wound. If the* mucosa 
is involved alone, the rectum is douched with a mild antiseptic, after 
which a tube wrapped in gauze and soaked in glycerol, such as is 
used after the excision of luemorrhoids, is placed in position. More 
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extensive wounds require prolonged and certain drainage, which 
can only he effected bij dividing the sphincters backwards towards the 
c uccjfjc . This, in addition, gives splendid access to the interior of the 
rectum for further exploration. 

When the Peritoneum has been Penetrated . ---This may he evident 
by signs of peritonitis, or, in early eases, may he discovered in the 
examination of the rectum. Laparotomy is indicated without delay, 
the left paramedian incision being ideal for the purpose. If the ease 
is an early one, it may Ik* possible to suture the perforation, after 
carefully packing off tin* intestines and adopting Trendelenburg's 
position. Alter closing the perforation the peritoneum should be 
drained. In all cases where there is an extension tear of the rectal 
wall a temporary left inguinal colostomy should he regarded as a 
neeessit v . 

It is a mistake to pack wounds of the rectum with gauze. It 
only prevents healing and tends to encourage sepsis. A tube up to 
the site of the laceration is all that is required. Some gauze wrapped 
around the tube and soaked in glycerol or parallin is not open to 
this objection, and does good hy keeping an oily film between the 
wound and the lumen of the rectum. If gross sepsis can be avoided, 
the rectal wall heals readily. 

When the Plodder has been Penetrated . Rectovesical fistula, faecal 
cystitis, and its attendant evils, are prone to follow if the condition 
is not treated. 

A straight forward recent communication between the bladder and 
the rectum is treated by suprapubic eystostomy and transvesical 
suture of the perforation. The bladder is drained suprapubieally 
and a tube passing to the laceration is left in the rectum. Very 
gentle bladder washes are commenced on the following day. 

FOREIGN BODY IN THE RECTUM 

Ry accident, depravity, or imbecility, foreign bodies become 
lodged in the* rectum beyond the recall of the patient. The variety 
of these foreign bodies is hardly less remarkable than the ingenuity 
displayed by surgeons in removing them. Fenwick delivered a 
turnip by way of the anus, using obstetric forceps. Leber, finding 
that a stick could not be withdrawn, inserted a gimlet into its lower 
end. With the additional leverage thus attained, the stick, twelve 
inches in length, was extracted successfully. Higgins, being con- 
fronted with a man who had in bis rectum a tumbler, the bottom 
of which was nine inches from the anus, stuffed the interior of the 
glass with gauze dipped in plastcr-of-Paris paste. The last strip 
was sutlicicntly long to hang outside. In half-an-hour's time the 
plaster had set and Higgins successfully pulled out the glass. This 
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ingenious method, which was originally suggested and practised by 
Le Fort, should be tried in every instance of a wide-mout bed receptacle 
looking downwards. 

When the Foreign liodtj eannot he Delivered front lieloie. If con- 
siderable diHiculty is encountered in getting hold of the object in 
the rectum, the abdomen should be opened on the left side in a manner 
similar to Battle's incision. This gives easy access to the pelvic 
colon. The surgeon, with a hand in the abdomen, can as a rule 
squeeze the object downwards to the assistant, who awaits its accessi- 
bility for extraction through the anus. In the only instance in which 
I performed this type of operation (for a gall-stone), I gained the* 
impression that it is preferable to resort to laparotomy at t Ik* first 
sign of real difficulty. Prolonged anasthesia. the possible laceration of 
the rectal wall, and the uncertainty of ultimate success are dangers 
attendant on undue reluctance to open the abdomen. 

Even when the abdomen has been opened it may be impossible* 
to pass the object downwards — a very rare* event. 

P. h\ Hour's Case . - 

A man, ageel who was admitted to the* Northern Hospital. Liverpool, 
had suffered from a rectal prolapse for many years, which recently had 
become diflieult to redue*e. lie* was advised by his friends to try to re*ehie*c 
it by pressure with the bottom of a half-pound jam jar, and by some 
extraordinary mischance forced the jar up past the* tuber ischii into the 
rectum. He attempted to remove the jar himself, hut failed, and it was 
not until three days later that he visited his doctor. Even with anasthesia 
and the use of all the available forceps and retractors it was found impossible 
to extract the jar. Laparotomy was therefore* performed, and an attempt 
was made to pass the jar downwards, hut without success ; it could not 
he manoeuvred past the ischial plane. After completely isolating the area 
with packs, a longitudinal incision was made in the pelvic colon, and 
through this the jar was extracted. The opening was (dosed transversely, 
and a corrugated rubber strip passed down to the suture line. As the 
anus and rectum were in an extremely infected and (edematous condition, 
a temporary colostomy was performed. The colostomy was opened forty- 
eight hours later, and the rectum and lower colon were treated with lavage 
from above. In three weeks time the rectal condition had returned to 
normal, and the colostomy was closed successfully. 

ISCHIORECTAL ABSCESS 

We should not wait until an ischiorectal abscess points ; it must 
be excised at the earliest possible moment. A brawny induration 
about the base of the ischiorectal fossa is sufficient indication that 
an incision is necessary. There will be little* or no redness of the 
skin at this stage. Nearly all iistuke-in-ano are the* direct result 
of waiting for lluetuation. A small incision is poor treatment and 
also invites the formation of a listula-in-ano. A heinous offence 
is to follow up a small incision by endeavouring to open tin* abscess 
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hv Hilton's method. I siiw a ease at necropsy where* this had been 
done, and evidently the forceps had penetrated through tin* a]>e\ 
of the fossa, resulting in widespread ret ropcritoneal cellulitis. 
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sphincter. The triangular Haps are lifted up with dissecting forceps 
and eaeli is excised along its attached hast* (E/g. U8S). When tin* 
medial Haps are excised care is needed to avoid injuring the sphincter 
muscle. The skin is excised to a point just within the anal canal. 
The abscess is explored with the linger and any septa broken down. 
Ligatures arc* avoided as tar as possible. When the* absce ss is bilateral 
both sides should be* opened up by the* teehnieuie* described. together 
with the communicating track. In the rare* event of the e*ase being 
a pelvirectal abscess, and pus is found earning from above the* le*vator 
ani. the opening in the* apex of the* ise*hiore*etal fossa is e*nlarge*d with 
the* linger and a drainage* tube inse*rted. Otherwise no drainage tube* 
is used. In nc*glecte*d oases of isehioreedal absc*e*ssos bubble's of gas 
are* noteei when the abscess is openc'd. The* same* tre*atme*nt as out- 
lined above is employed. Often a very large* incision is nooevssary. 
Anti-gas-gangrene sc*rum can }>e administered with advantage*. 

After-treatment . — A Hat. moist dressing soaked in llavine*. c*usol, 
or a saturated solution of magne*sium sulphate*, is applied to the* 
wound. The cavity is not packed. ni,» baths can be* oommenc*ed 
on the* following day in most e*ase*s. No plugging is used in the* after- 
tre*atme*nt. In order to expedite healing when the* granulations have 
tilled the canity. skin grafting is of value (W. H. Gabriel). 

HAEMORRHOIDS 

Prolapsed and Strangulated Haemorrhoids.- A typical history 
is somewhat as follows: The* patient is admitted with a large* mass 
of prolapsed internal haemorrhoids, blue, and <>ftc*n bleeding. He* 
state's that for a long time* the* piles have* come down after defa*c*at ion. 
but, until the day previous, he* was able* to get them back. 

A hot bath is given and the mass is washed ge*ntly. afte*r which 
the ])atient goes to bed. The foot of the* bed is raised on blocks, 
and -] gr. to gr. of morphia is given subeutane*ously. r rhe patie*nt 
is told to lie on his bac*k or side, whichever he* linels more* comfort- 
able. A large epiantitv of gauze soaked in normal saline* is applied 
to the anus, eovc*rcd with jaconet, and kept in position bv an 
ani])le four-tailed bandage. The dressing is changed every four hours. 
Some* adrenalin may be added to the saline* in e*ase*s where (i*ele*ma 
is a marked feature. Next morning the* patient is epiite* comfortable. 
An examination of the* local conditions, as a rule, shows but little 
change*. The gauze soaks are persevered with, and Jicjuiel parallin is 
ordered by mouth. There is no ne*e*el to be e*onee*rne*d with tlu* move- 
ment of the bowels for the* first three elays. If they have not ac*t<d 
by the fourth elay. a gentle glycerin enema through a catheter is 
ordered, and if much pain follows, morphia is give*n again. Gradually 
the mass gets smaller, and by the* end of a we*ek the* pi!e*s are* barely 
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visible*. In stubborn cases it may be fourteen days before resedution 
occurs. 

Then, after suitable preparation, removal of the hainorrhoids is 
unele*rtake*n. So satisfactory is the* treatment of hainorrhoids by 
injection that there are* but few cases in which operation is indicated. 
However, one* feels that, after hainorrhoids have one*e* strangulated 
they are* better removed. This may be* only a pious belief, for in a 
lew debilitated subjects in which an ana-sthetic was contra-indicated, 
I have* treat e*d even this class of haanorrhoid by injection with very 
satisfactory results. 

Stretching the Sphincter. Stretching the* sphincter and replace- 
ment of the* hainorrhoids is a most excellent me*the)el of starting treat - 
meait providing the case comes under observation during the first few 
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and t e j tovit ioi i of the hietnorrlioid'. t" a >at i"faet or\ n.eiNiiv. 

hours [Fig. ). After the* sphincter has be*e*n st ret ehe*el anel the 
prolapses! hainorrhoids rej)laee*el. the* butte>e*ks shoulel be strapped 
together with broad adhesive plaster (Fig. *200) for twenty-four or 
forty-eight hours. If the hainorrhoids have been ‘out’ more than 
twelve* hours, in addition to be*ing more e>r le*ss strangulateel they 
are* ne> doubt inllnmcd. Uniformly excellent results have attended 
the* very large niimbcr of eases treated by the conservative measure's 
outlined above*. If the* re*ader feels that the sphine*te*r should be* 
stretelied in eve ry ease*, there is no harm done, but it seems a pity to 
subject the* patient- to an aiucsthctic when we know that anothei 
anicsthet-ic for removal of the* haanorrhoiels will be necessary in about 
te*n days’ time. 

To stretch the sphincter under an amesthetic in selected eases may 
hasten resolution, but to go further, and remove the haemorrhoids 
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in the acute attack, is the essence of bad surgery. (Edematous 
hicmorrhoids are friable, and the sutures cut out. Moreover, the 
rectum cannot be prepared properly for the operation. I know of 
two instances where fatal suppurative pylephlebitis followed the* pre- 
cipitate removal of strangulated piles. 

Summary . Seen within a few hours after prolapse, the lurrnor- 
rhoids should be replaced after well oiling the part. Do not persist 
too long in manipulations which do not promise to be successful and 
are very painful. 
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strapped tneetlier with I »r« »ji « 1 adlie>-i\e plaster. 

If reduction is unsuccessful, give the patient a low spinal aiues- 
thetie, stretch the sphincter, and return the luemorrhoids. 

In most eases which have persisted for more than twelve hours, 
postural treatment and fomentations will give relief and the prolapsed 
luemorrhoids will reduce themselves gradually. 

Do not; attempt to remove strangulated luemorrhoids in the acute 
stage. 

The Thrombotic Pile. The so-called thrombotic pile is due to 
the bursting of mi anal venule. A swelling which has been aptlv 
likened to an over-ripe cherry is observed on one side of the anal 
orifice. When seen soon after its first appearance the patient will be 
spared much inconvenience and pain if the condition is treated as an 
emergency. Under gas or low spinal anaesthesia a small incision 
is made over the centre of the swelling and t he blood-clot is squeezed 
out. Ail antiseptic dressing, and instructions to wash the part after 
defalcation for at least a week, complete the treatment. 

Haemorrhage after Operation for Haemorrhoids. Some vears ago, 
whilst I was acting as a pathological assistant, a male subject, aged 
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■14, caii)(‘ to necropsy. An operation for internal hemorrhoids had 
been performed three days previously. The whole of the large gut 
from the cu'cum to the sphincter ani was full of blood. A clinical 
note stated that there had been no external hemorrhage. Minnie, in 
his Operative Surgery* disparages the use of a rubber tube wrapped 
in gauze as a dressing after operation for ha*morrhoids. "'This dress- 
ing ", he says, kl ought to be reserved for personal enemies and male- 
factors. as it does no good." Ilad this tube dressing been employed 
in t lie ease cited above, it might have been instrumental in saving the 
patient's life, for the blood, instead of passing backwards into the 
colon, would have appeared externally. 

In October. 19-1. I was summoned in the middle of the night to 
a woman who had had luemorrlioids removed during the previous 
afternoon. Through the drainage tube which had been placed in 
position blood had continued to drip, and the pulse was rising steadily 



/'?;/. ♦ I 'ly I. - i*l >l*»it*‘l wjtfMMilun. ifit-nv'l t • m t h* i • \ I . 

in spit < of the morphia which had been given. A general anaesthetic 
was administered, and a slotted rectal speculum (Fig. 291) inserted 
through the sphincter. With a headlight the interior of the rectum 
was examined. A spurting vessel was discovered at t lie top of one 
of the suture lines. The bleeding point was caught with a long 
ha mostat and ligatured. A tube wrapped in gauze soaked in glycerol 
was inserted through the anus. Recovery followed. 

SIGM01D0-RFXTAL INTUSSUSCEPTION OF OLD PEOPLE 

In the only example of this condition which 1 have encountered, 
reduction was possible. 

M. (J. was a thin, wiry female of 88. Two hours before admission, 
whilst straining at stool, she noticed a lump appear at the anus. This 
got larger and larger, but there was no pain. When examined there was 
a mass of prolapsed mucosa the si/.e of a baby's head protruding from the 
anus. There was no shock. Under gas and oxygen anaesthesia, little by 
little the mass was returned. Once the lirst part of the mucosa could he 
replaced, the remainder followed with comparative ease. After reduction 
had been effected, the buttocks were strapped together with adhesive plaster. 
Recovery. 
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Zacharif Cope's Case.— 

The patient was a man of 82. The symptoms, which included the 
passage of a large quantity of mucus, had been present for six days 
Reduction was attempted, but as this failed the abdomen was opened. 
Gentle traction from above and pressure from below by an assistant with 
a finger in the rectum also proved ineffective, so left inguinal colostomy 
was performed. The colostomy was not opened. A few days later the 
patient had his bowels opened naturally, and on examination it was found 
that the intussusception had disappeared, so instead of opening the colostomy 
it was allowed to fall back. Recovery. 

Gradual reduction had evidently been accomplished by the con- 
stant traction caused by the colostomy. Cope puts forward this 
method, which was found accidentally, as a means of treating like 
cases. 


RECTAL PROLAPSE OF CHILDREN 

Treatment. — Put the child across tin* knee, and after well oiling 
the part, with finger and thumb squeeze back the* protruding mem- 
brane. An amesthetie will seldom be required, it is a good practice 
to strap the buttocks together, and for the first few days, at any 
rate, have the child defaeate lying flat or on its side, after which the 
buttocks are again strapped together. 

In every ease of prolapse the rectum should bo examined thorough!}' 
for a polypus. 

Imperforate Anus. See p. 242. 

Intussusception Protruding from the Anus. See p. 255. 

Alarming Rectal Haemorrhage. See p. 25b. 
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SOME POSTOPERATIVE COMPLICATIONS WITH SPECIAL 
REFERENCE TO ABDOMINAL OPERATIONS 

‘‘Tin; more one sees of' the practice of sur<;eTy the* more one* is 
impressed by the relative* fmpicney of unforeseen complications, and 
when one carefully thinks out the cause of these troubles it is only to 
find that most of them could be prevented. " John II. Watson. 

THROMBOSIS AND EMBOLISM, WITH SPECIAL REFERENCE 
TO PREVENTION 

The frequency with which the tragedy of pulmonary embolus 
carries off a patient who has undergone an operation successfully 
several days or weeks before, impels the conscientious surgeon to 
take action in order to try and prevent the catastrophe. Patients 
nursed in Fowler's position an* definitely more prone to venous 
thrombosis of the lower extremities, particularly if a ‘donkey" is 
used beneath the knees. Deep breathing exercises are helpful in 
the prevent ion of vcncstasis. The nurse should be instructed to 
move the knee-joints at least once a day. and to keep a sharp look out 
for any swelling of a limb. Once there are siyms of thrombosis the* 
limb must be elevated on an inclined plane. 

It seems clear that some individuals are prone to thrombosis 
while* others are immune*, even though the* disease* and the operation 
was near the* vulnerable internal iliac* ve*ins. (d. Bankoff considers 
t he* t hrombosis-prone* *yroup can be* sin<de*d out by inje*etin*r 1 e.e. of 
thvroxine*. An individual who is prone to post -operat ive thrombosis 
is ‘thyroxine* sensitive*". Tins involves pre*-ope*rat ive laboratory 
tests, which do not concern us lure* because they are out of the 
question in e mer^vnev ease s. According to Bankoff. hypodermic 
injections of atropine* and ephetonine*. in a proportion of gr. of 
atropine* to J c*r. of ephet (mine*, prevent the* liability to thrombosis 
and can be* <pven both to the* thyroxine* sensitive and the* thyroxine 
resistant with impunity. Not less than three* injections in all should 
be* c*i\c*n every other day. commencing from the* fifth day afte*r 
ope*rat ion. 

POST OPERATIVE FLATULENCE 

Flatulene*e cause's much post-operative* dise*omfort . A re*etal 
tube* can be* passed, and if this is not effective and there* is no 
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contra-indication, a small enema may he <_»i V(*n . Oil of eajuput 1 min. 
is of definite value in helping the pat it'iit to pass llatus. There can he 
little douht that post -operative llatulency is a mild degree of paralytic 
ileus. Two or three doses of acetylcholine 01 «;rni. every two oi* three 
hours sometimes proves hel])ful. Hy mouth a simple carminative 
such as the following may he prescribed : 

11 Aspirin !*r. xv Sal. Volat. 

Sod. Hicarb. 5 SS A<|. Menlli. Pip ad , z ,ss 

PARALYTIC ILEUS 

It must he rememhered that in this condition the cut has already 
received its normal stimulus to wit. distension in excess, and has 
not responded. All measures which stimulate peristalsis calomel, 
saline purgatives, castor oil, eserine, pituitrin are hound to act most 
effectively on the comparatively normal upper coils of small intestine. 
Whether these stimulants have any effect on the paralysed gut helow 
(Fig. 292) is very questionable. Their effect is to force more lluid 
into the cesspool near the ileoea-eal valve (Moleswort h). 

If the diagnosis of ileus paralyticus is assured, absolute rest, no 
purgatives, no pituitrin. and water only, is the* treatment which 1 
favour. Anti-gas-gangrene serum is given, and repeated in twelve 
hours. If the diagnosis is quite certain, morphia may lx* given in 
post -operative eases. If vomiting is in evidence, 
t lie stomach contents should bo aspirated and tap 
water per rectum ordered : 01 grin, of acetyl- 

choline hy intramuscular injection every two 
hours can he tried. Lawrence Abel has had 

Fit/. ~ ! • - . 1 ) i < I */ !'■ 1 1 1 1 s I ) < i \\ i || U the me mot' t;i 1 1 un ■ 

of 1 1 1« * ireulmenl of paralytic ileus l>y e> peri-t a Isj^. 

A. ( 'oniparat ivcly healthy small intest ii lily excited 

hy pur^at i\cs ; B, Paralysed iritesiin* eitahle l»\ 

purgatives. {After M nlrstmrth .) 

much success with this drug, which does not 
come in tin* category of a purgative. 

Although it is admittedly intensely worrying 
if the bowels do not act, I am convinced that it 
is harmful to the patient to give repeated enemas. 
A rectal tube may he tried, hut as this usually 
coils up in the rectal ampulla it is often without value. Ear better 
is it to wait until the following morning and then order oik* turpentine 
enema. The night's rest may give the gut back its motive power, 
and the period of anxiety will then he at an end. If the bowels do 
not act, more anti-gas-gangrenc serum and more rest is indicated. 
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(.'a juput oil, 1 min., may hr ordered to help the patient to pass flatus, 
and this ran hr repeated; it is often effective. On the* following 
morning another turpentine enema is oiven. If there is still no result, 
hut the patient's condition is not deteriorating, a further twenty- 
four hours of rest is ordered, hut this time the enema is preceded by 
a hypodermic injection of 1 e.e. of pituitrin. which is not repeated. 
I have set'll several east's of* severe paralytic ileus recover with rest, 
hut have not had a success with ileostomy, and several times I have 
regret ted opr rat in<>. 

Spinal Anasthesia as a Means of Treatment. Everyone who has 
cmploved spinal anaesthesia lias encountered eases where, after the 
injection of the amrsthrtie. the howels have moved freely. Studdiford 
advises the (employment of spinal anasthesia as a means of treatment 
for paralytic ileus, and this author has had some excellent results in 
intractable ileus following parturition. Spinal anasthesia certainly 
seems a rational lint* of treatment, particularly in those rases in which 
difficulty in diagnosis is experienced and exploratory operation con- 
templated. If the howels do not act under the spinal anaesthesia, then 
operation is carried out. 

The chief difficulty in dealing wit h t his eondit ion is in the diagnosis. 
It should he ever he fore one, especially in east's of appendicitis, that 
distension and obstructive symptoms commencing xcithin the first 
three daps after operation are usually due to paralytic ileus. True 
intestinal obstruction usually comes on hetxceen the sixth and the tenth 
dap. It is sometimes supremely difficult to decide which of these two 
conditions is present. In such eases I ydvc 1 e.e. of pituitrin. wait 
half an hour, and then order an enema. If the howels are not opened, 
or if the patient vomits as the result of the pituitrin. operation is 
carried out under spinal anasthesia. not forced tiny the possible relief 
of ileus hy the administration of intrathecal anasthesia. If on 
opening the abdomen no definite' organic obstruction is found hut 
the coils are matted hy plastic peritonitis, ileostomy or jejunos- 
tomv is performed. If the coils are' free', the' abdomen is closed 
prompt Iv. 

In ohseure* casts of ileus paralyticus it is we'll to remind the reader 
to exclude unemia. 

II hen Intestinal Obstruct inn (’an not he Excluded. -Reference has 
just been made' to the' yreat difficulty in diagnosis. In certain eases 
it is impossible* to distinguish between paralytic ileus and intestinal 
obstruction. In some* erases of plastic peritonitis, indeed, one* condi- 
tion merges into the* other. If intestinal obstruction cannot be 
excluded, or if the* patient's general condition is deteriorating, then 
jejnnostomy under local anavsthevsia is indicated (see .Ihji nostomy, 
p.2LH). 
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POSTOPERATIVE RETENTION OF URINE 

l’ost-opmtivc n't cut ion is a somrnh.it nmimnii < •< ►mplic;, t , 
after operations for strangulated hernia anil after spinal anasthcsiu. 
When called to a patient whose ahdomcn is stated to he disfrr„lr<| 
after an abdominal operation, remember the full bladder. I have 
found this of practical value over and over again. It is not siiHicient 
to inquire if the patient has micturated: he may say he has passed 
water. In order definitely to exclude a lull bladder, which is not 
rarely the cause of’ a distended abdomen after operation, a catheter 
must be passed before other possibilities arc considered. 

In post -operative retention the lirst tiling to aim at is to try to 
get the patient to pass urine naturally. Proctoclysis definitely favours 
retention; when the rectal tube has been removed the patient some- 
times passes urine naturally. A hot fomentation is applied to the 
hypogastrium, and liquor potassii aoctatis. Jss of the 1 l.*> solution, is 
given every half hour for eight doses if required. Potassium acetate 
is a parasympathetic stimulant as well as a diuretic. If this is not 
effective, a catheter must be passed, with every aseptic precaution, 
for it must be remembered that cases of post -operative retention 
are particularly liable to cystitis and an ascending infection. Armed 
with this knowledge, we place the patient on a course of urinary 
antiseptics. Should repeated catheterization be necessary and the 
patient is a man of over fifty, tin* possibility of an enlarged prostate 
should be entertained. In such eases I introduce a catheter supra- 
pubically (srr p. 370) in preference to repeated catheterization. 

POST OPERATIVE PNEUMONIA 

Prevention.- It is most important to take every precaution to 
prevent this very serious complication. The pre-operative aspiration 
of stomach contents helps to make the anasthetic safe. Patients 
with a tendency to bronchitis should not have an anasthetic via the 
respiratory passages if it can be avoided. 

See to it yourself that the patient is wrapped lip adequately on 
leasing the theatre 1 . In the* winter put hot-water bottles around him 
during his transit from theatre to bed. 

As a routine alter operations fe>r conditions which are* known te> 
be associated with a high ineidene*e of pulmonarv ceiinplieat ions e*.g., 
perforated peptic ulcer, strangulates! para-umbilical hernia I order 
the patient to blow water from erne Wolff’s bottle* to anothe r (f7g. 203) 
in order to keep the bases ot the* lung expanded. The* patiemt. is start eel 
on til is exercise on the day of operation, and thre-e times e*ae*h elny for 
live or six days she ble>ws the wate*r from one bottle te> the either. 

Another precautiemary measure to which I attach much impeirt- 
ancc is that, if a patient on coming round from the amest lie-tie (and 






EMEltCESCY sniUKHY 


316 

Morphia sometimes controls it lor a time. but persistent hiccup j> 
almost untouched hy this dm g. 

The best treatment is to get the patient to inhale air containing 
ail excess of CO*. A homely method is to got him to breathe in and 
out of a thin paper bag for half a minute or so at a streteli. When 
available the administration of (0, by an apparatus designed for the 
purpose is often effective (/wg. 

Inhalations should he given for from three to lift ecu minutes, 
and charted thus: 


a.ao a.ni. 10 minutes ‘JO minutes 

4 a. m. ."> .. 40 

As a last resort, the advisability of exposing the phrenic nerve 
and injecting it with alcohol should receive consideration. 

ACIDOSIS 

( Ketosis) 

Acidosis is a well-known complication after general anjesthesia 
in children. 

Uot hem's Test for Detecting Aeeto-aeetie Acid in the I'rine. — To 
a e.e. of urine add an equal volume of a sat lira ted solut ion of ammonium 
sulphate. Then add 2 e.e. of liquor ammonia*, and after this a tew 
drops of a per cent solution of sodium nit roprusside. A rich purple 
colour signifies that aeeto-aeetie acid is present in the urine. 

Prevention. After emergency operations on little children it is 
a good practice to order saline and glucose per rectum. 

Acidosis should be suspected when vomiting for which there is no 
apparent reason continues for more than forty-tight hours after 
operation and the patient is a little child. A characteristic odour 
of new-mown hay in t he* child's breath helps to confirm a suspicion 
of acidosis. 

Treatment. — It is of the utmost importance to get glucose promptly 
into the circulation. Six to eight ounces of a 10 per cent solution of 
glucose in saline are given slowly per rectum. This is repeated every 
four hours. The nurse must be told to report if the solution is not 
retained. If this is the ease, a a per cent, solution of glucose may be 
given subcutaneously. In urgent eases a per cent solution may be 
given intravenously. The stomach should be washed out if vomiting 
continues, using Kyle's small stomach tube. 

Other Forms of Treatment. Sodium bicarbonate in large doses is 
useful, and insulin is stated to be* of value. Regarding the administra- 
tion of the latter, it is advisable t.o seek the help of a medical colleague. 
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FAlCAL FISTULA 

Faeal list ula- arc produced in a number of different ways. Amongst 
the more important are the giving way of a gangrenous patch of 
intestine after obstruction has been relieved, and the erosion of bowel 
by the proximity of a drainage tube. 

A patient has been recently operated upon, and we are called 

because a fjeeal list ula is reported by the nurse. The first thing is to 

satisfy ourselves that it is really a fa*eal leak. Many times a fjeeal 

list ula is reported when in reality foul, ficeal-smclling pus has been 

discharged from the wound. The passage of llatus with the discharge 
is proof positive of a communication with the bowel. 

A fjeeal list ula is generally to be regarded as a most unfortunate 
and disagreeable complication. There are occasions, however, though 
few and far between, when its manifestation is not displeasing. “ If 
a patient with peritonitis develops a fa-eal listula he does not die " was 
;i bon mot of a former colleague of mine. There is an element of 
truth in this aphorism when applied to eases of advanced peritonitis 
with meteorism. The fjeeal fistula acts as an enterostomy. 

Management of a Faecal Fistula. — The skin around the wound 
must be protected from erosion. Dressings of horse serum are useful, 
and overlapping these, and extending more widely, are placed several 
kiyers of gjm/.e with vaseline spread on the under surface. 

Pulv. crct. around.. .”> j four-hourly bv mouth, makes the intes- 
tinal contents more viscid, and mitigates their offensiveness. This 
powder is most useful in the expectant treatment of fjeeal listula. 
It should be noted that the patient soon seems to get a tolerance to 
the powder, hut the dose can be increased as necessary. 'Corsets . 
such ;is those illustrated in /'7g. 5 a. p. .51. should be placed in position 
in eases where there is a laparotomy wound likely to break down 
and burst open. 

In a number of instances, conservatism, attention to the skin, 
cncmuta. pulv. cret. around, by mouth, and careful nursing will be 
rewarded by .spontaneous closure of the fistula. The spontaneous 
closure of a fjeeal listula is, to my mind, one of the most remarkable 
and pleasing phenomena seen in surgical practice. 

\V. \Y., aged 28, was admitted with a strangulated recurrent left 
inguinal hernia. Herniotomy was performed. The gut recovered fairly 
well, except for a portion about two inches in length. This was iuvaginated. 
On the eleventh day a fjeeal listula developed. The discharge was extremely 
profuse, and it appeared that the fistula was giving exit to most if not all 
of the intestinal stream. Treatment on the lines outlined above was carried 
out. The fistula soon began to discharge much less, and the patient left 
hospital with the wound soundly healed four weeks later. When seen 
a year filter there was no recurrence of the hernia. 
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G. B., aged 57, a large, fat man, underwent an operation for a multi- 
locular incisional hernia. The gut was adherent to the sear in several 
places, and during the separation of one of these loops the intestine was 
wounded. This was sewn up. At this stage the patient's condition became 
critical. After artificial respiration the wound was hurriedly brought 
together with through-and-through sutures, and he was returned to bed. 
With cardiac stimulants his condition improved. On the third day a pro- 
fuse IVeeal discharge appeared at tin* lower end of the wound. Treatment 
was carried out as above. The ficcal fistula closed spontaneously on the 
thirteenth day. On the fifteenth day the stitches were removed. Surprising 
to relate, the abdominal wall healed soundly with no trace of the hernia. 

The Obturator Method of Hastening Spontaneous Closure. To hasten 
spontaneous closure the following method, described by R. J. McNeill 
Love, is often very effective, and should be tried in all eases before 
operation for closure of the fistula is advised. 

A disc of the inner tube of a motor tyre is cut to the size of a half- 
penny in the ease of the small gut. ora penny, or larger, if the fistula is 
of the ejreum or colon. The disc is transfixed near its centre by a 
mattress suture of silkworm gut. The disc is now rolled tightly 
between the thumb and finger. The resultant scroll is grasped with 
sinus forceps and inserted along the fistula. With a little manipula- 
tion the scroll is introduced into the lumen and on withdrawing the 
sinus forceps the elasticity of the rubber causes the scroll to open. 
Traction on tin* silkworm suture approximates the disc to the wall 
of the bowel and so prevents bocal contents from escaping along tin* 
fistula. The free ends of the suture are tied around a small roll of 
gauze, and thus the disc is fixed in position. When healing of tin* 
fistula is practically complete one end of the suture is cut. so that 
the remainder can be withdrawn, and the disc, thus set free, passes 
uneventfully along the bowel and subsequently is evacuated. 

When the mucous membrane can lx* seen pouting above the skin 
level in a fteeal fistula, whether of the small or the large intestine (c.g.. 
oiccostomv), the hope of spontaneous healing can be almost abandoned. 
In such eases the closure of the fistula by operation must be planned, 
but this is in no sense an emergency measure. On the contrary, it is 
wise to postpone operation for many weeks. 

Operative Treatment. "There remains a small but definite group 
of eases which demands our close attention. A fa*cal fistula is present 
in the mid or lower part of the small intestine. The discharge 1 is 
profuse, and the patient is losing ground from lack of nourishment. 
With rectal saline and glucose* and nutrient cncmatu his condition will 
temporarily improve. Now is the time to ae*t. Various operations 
may be elesigned to suit particular circumstance's, but speaking gener- 
ally the following can be* recommended, partieularlv if the* fistula 
is situateel in the lower ileum. Assuming that the* fistula is below 
the level of the umbilicus, twenty-four hours before* operation the 
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abdomen should 1 m* cleansed thoroughly, after which spirit dressing 
Jdllowed by tincture of iodine. or if preferred the old carbolic compress, 
is applied. The point is that very special preparation is necessary, 
for the skin of the abdominal wall is grossly contaminated with fa*ces. 
During this period of preparation of the skin as much nourishment 
as possible is administered by the rectum. Saline is given during 
the operation. 

After isolating the upper abdomen with towels clipped to the 
skin, a mid-line incision is made and a coil of jejunum found. The 
small intestine is run through the lingers until on gently pulling we 
come to a full stop. This is in all probability the segment which is 
adherent to the abdominal wall and is leaking. At a convenient spot 
above this area divide the gut completely between two small Payr s 
clamps, (lose both ends of the divided intestine. Then perform 
lateral ileo-t ransverse colostomy. The tistula can now only discharge 
a little mucus at the most. 

It requires nice judgement to select the correct time to operate, 
if the fistula is starving the patient, do not let conservatism (which 
acts so admirably in the majority of instances) run riot. There is 
usually one opportunity to operate with a fair promise of success, 
and that is after the temporary improvement which follows rectal 
feeding and saline. This chance, once lost, is irrevocable. 
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CHAPTER XXIII 

THE KIDNEY AND URETER 

RENAL COLIC 

Is it renal colic? that is the important question. Many eases arc 
unmistakable, and all that is required immediately is a suitable dose 
of morphia and atropine. In the less striking examples an intra- 
peritoneal lesion has to be excluded, and it is then that the surgeon's 
diagnostic powers and judgement are taxed to the fullest degree. When 
in doubt a good practice is to prescribe a hot bottle and perhaps a 
dose of atropine but never morphia and to re-examine the patient 
in half an hour. During the interval the urine should be examined 
again. If facilities exist urgent chromo-cystoscopy or an excretion 
pyelogram sometimes enables one to exclude or clinch the diagnosis 
of renal colic. When, after trying his best, the surgeon cannot be sure 
that pain and rigidity arc not due to early acute appendicitis or other 
intra-abdominal catastrophe, an immediate exploratory operation is 
more 1 than justilied. especially if a se-eonel opinion has been obtained. 

ACUTE PYELITIS 

Here again similar dillicultics in diagnosis are* only too common. 
Fe>rtunately. there are often symptoms, such as increased frequcne\ 
of micturition, and findings, such as pyuria, which distinctly favour 
a confident diagnosis. In e*arlv eases where the diagnosis is in doubt 
and no help has be-en derived from an examination of the urine 1 . I have, 
in a few instances, performer! urgvnt cystoscopy and obtained l>\ 
urelcrie* catheterization a specimen of urine* from the right kidney. 
Tins has been e*e*nt rifugeel. If pus e-e-lls are* found it make s t he* el ia gnosis 
e>f pyelitis very probable. After twelve* be)iirs sue*h line lings by tliein- 
se*lves (*annot be re*garele*el as eonedusive*. In a e * u t e * appendie-it is. whe n 
a re*tre>e*a*e*al appendix 1 ie*s alongside 1 the- under. pus. and e ven bloeiel. 
can be prese-nt in the urine-. I have- me t with se-ve-ral examples e>f this 
kind, and they are- exceedingly e-onfusing. 

Treatment of Acute Pyelitis. Fe>r the relief e»f the- pain e>f pyeditis 
pituitary extrae*t. -i to 1 e-.e-.. is me)re* e*ffe*e*tive than ,| gr. e>f nmrphia. 
The patient shendel be ]>laeeel on eo])ious fluiels. She* she >u 1< 1 be- e-neour- 
ageel to drink a glass e>f fluid eve ry half hour during the- elav and e-ve-rv 
hour during the night while awake*. Ne) time must be* le>st in alkalizing 
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PYELITIS OF PREGNANCY. 

The same prinei])les in treatment are invoked. I T ret era 1 cathcteri- 
zation. leaving the catheter in place for forty-eight hours and washing 
out the kidnev pelvis with normal saline, lias been found to he elliea- 
eious by some authorities. 

GENERAL TREATMENT OF OLIGURIA AND UR/EMIA. 

All patients suffering from urinary obstruction or urinary sepsis 
have sonic degree of urainia. After the local condition has been 
relieved, attention should be directed at once towards reducing the 
iincmia. This is a most important part of the treatment of the ease, 
and one to which, as a rule, too little attention is paid, especially after 
acute retention of urine has been relieved. 

Mild Cases. — The patient should be encouraged to drink as much 
fluid as possible, and the fluid intake must lx* supplemented by a 
continuous rectal drip of tap water. I Yinary ant isept ies are prescribed 
as the needs of the ease demand. The total amount of urine excreted 
during each twenty-four hours must be measured and charted. It is 
advisable to have the blood urea estimated and to watch the patient 
carefully for signs of renal failure. 

Severe Cases. — Sweating, as Hugh (’a hot has shown, merely 
depletes the tissues of much needed water and salts. As a means of 
ridding the patient of urea it is puerile. Diaphoretics are therefore 
useless, and even harmful. What the patient requires is a diuretic, 
and then* is no better diuretic in the Rharmaeojxeia than the con- 
tinuous administration of saline and glucose*. It is therefore advised 
strongly to administer this without delay. 

Desperate Cases. — Commence with venesection. Withdraw a 
half to one pint of blood. Then introduce a continuous intravenous 
saline needle and allow half to one pint of saline and glucose to run 
into the vein fairly rapidly. When the volume of circulating blood 
has been restored, cut down the rate to the regulation 25 drops per 
minute. If improvement in the general condition and the outflow 
of urine is not manifest within six hours, further venesection, followed 
by a blood transfusion, should be entertained. At this juncture the 
advisability of decapsulation of the kidneys (p. .‘334) a most dillieult 
question— must receive consideration. If the patient's general con- 
dition is even moderately good and the foregoing treatment has failed 
to produce an adequate output of urine, decapsulation offers the* only 
hope* of a successful issue. 

(See also Calculous Anuria, p. 330.) 

* This is not quite correct ; an isotonic solution of sodium sulphate is a better 
diuretic than sodium eldoride ; 42’85 grin, of Glauber’s salt dissolved in a litre 
of water give an isotonic solution. It is administered continuously int o a vein 
precisely as normal saline. (Dick.) 
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EXPOSURE OF THE KIDNEY BY THE LUMBAR ROUTE 

Position of Patient. The prone position ( Fig. 21H>) will he found 
most satisfactory. The position offers two advantages. Firstly, 
the kidney can he cut down upon rapidly. Secondly, the opposite 
side is available immediately if it should he necessary to explore the 
contralateral organ. e.g.. nephrostomy, renal decapsulation. When 
the time comes for closure of the wound, the bridge of the table is 
lowered, or the bags are deflated. 
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Mayo's Incision. One of several advantages of Mayo s incision 
is that comparatively few blood-vessels are encountered during the 
exposure of the kidney. 

This incision commences over the centre of the erector spina 1 
at the level of the upper border of the twelfth rib. and passes directly 
downwards for 3 in., where it curves outwards to form a J (Fig. 21)7). 

1. The erector spime sheath is incised vertically, and the erector 
spina* muscle is retracted medially. 

2. The deep aspect of the erector spime sheath is incised longitu- 
dinally. 

3. The quadrat us lumborum is retracted medially. 

1. Tlu* extra peritoneal fat and peritoneum are pushed laterally. 

f>. The fascia of Zuckcrkandl is torn through, and the perirenal 
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fat is cleaned by blunt dissection from the capsule of the kidney. 
During these manipulat ions the twelfth dorsal nerve is preserved 
carefully. 

J1 more room is required, ligaments uniting tlu* twelftli rib to i I k* 
vertebra are divided, and the twelftli rib is pulled upwards. If still 
more room is needed the twelfth rib may he excised subperiost eally . 



Fuj. 297. -Mayo's incision for exposure of the kidney. 


Delivery of the Kidney (Fig. 2DS).— It is a great mistake* to 
attempt to haul the organ out of the wound. The lower pole, after 
being thoroughly' cleaned and thereby freed, is brought to tlu* surface. 



Ftff. 298. —Delivery ot a kidney. 'Die lower pole is deliv 
packing is inserted into tin* wound to prevent this slipping hurl, 
pole is delivered. Always deliver a kidney ono pole, at, a time 
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Partial Nephrectomy. 

Indications . — 

]. Hupturc of the kidney when the damage* is confined to one 
pole. 

L\ Carbuncle of kidney when the* abscess is localized in one pole. 
As much as one-third of the kidney can be resected. If possible, 
when resecting, remove a wcelgc-shapeel portion, leaving a V. Into 
this V place a piece of muscle taken from the erector spime and 
suture over this (Fig. .‘300). 



Fifj. Partiiii iifpliivcl umy. I»<*|> iiiv<l l*\ "ilttinni: uver a ihum ■]»• irrali. 


Severe Haemorrhage during and after Nephrectomy. - 

Jhvnwrrhugc during Xcplnrctotnr/. -Mayo has immortalized the 
slipped renal pedicle, which, he says, “fairly jumps into tin* lingers ” 
when nimble lingers promptly follow its retraction into the depth of 
the wound. It wonld seem that a potent cause of slipping of the 
pedicle is the use of a single, large, and consequent lv elumsv, clamp. 

Tearing of tlu* inferior vena cava is another disaster during right - 
sided nephrectomy. It is usually associated with dillieulties in 
delivery of an adherent right kidney with a short pedicle. The danger 
is minimized by making the incision suilieicntly large* and mobilizing 
the twelfth rib, thereby giving proper room in which to work. Attempts 
to apply a ligature* usually re*sult in tearing the* ve sse l walls still further. 
Priestley anel Walters consider that a ha*me>stat applied aceuratelv 
to the tear, but not occluding the* vena cava, is the* ineist satisfactory 
and practical method of elealing with the* situation, 'flu* handle's of 
the luemostat are Je*ft projecting from the* wound and the instrument 
is left in place for a whole week. The* ratchet is the n loe>sone*d. but 
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the lucmostat is still left in place till the eighth day. when it can he 
removal in almost every ease* without further bleeding. 

Hinnorrhagc after X ephrectonnj. If bleeding occurs some hours 
after nephrectomy and recurs in spite of morphia, the wound must 
he reopened and the bleeding point sought. Often it is difficult to 
locate and recourse must be made to packing the wound with gauze. 
The portion of gauze which is first introduced may with advantage 
he moistened with turpentine. 

SEVERE HEMORRHAGE AFTER NEPHROLITHOTOMY 

In my ease index for June, 11)22, there is the following entry: 
“ Durimi this month 1 have seen three eases of severe hiematuria 



Fitj. .Kll . Kiilnrv ivmnwd forprofu.se 
lerrimt uria following nt'phrolit hot orny l»y 
s plitt in^ tin* kidney on method. 

Areas of infurrt ion eon be seen. 


following nephrolithotomy. In all 
of them the condition of the patient 
was alarming, and did not respond 
to morphia. A remarked that 
these eases do not die. All re- 
covered." A little more than two 
months later a fourth ease came 
under my notice, and it was not 
until the profoundly amende patient 
died upon the eighth day that I lost 
faith in my new-found aphorism. 
Two years intervened before an- 
other opportunity occurred of 
studying this condition. 

F. F., aged 47. had left nephro- 
lithotomy performed. By X rays a 
cluster of stones in the pelvis and 
lower pole of the left kidney had been 
shown. Three large branched calculi 
were extracted after splitting the 
kidney longitudinally. Fairly profuse 
haanaturia persisted until the fifth day, 
but on the sixth day it appeared to 
Ik* clearing, and there was little to call 
attent ion to the patie nt until the morn- 
ing of the twelfth day, when 10 oz. of 
almost pure blood were passed. On 
the three succeeding days the same 
thing occurred each morning, in spite 
of large doses of morphia. The general 
condition of the patient became alarm- 
ing. He was placed upon an hourly 
pulse-rate, and as this showed a steady 
increase, on the evening of the fifteenth 
day he was transfused with 200 e.e. of 
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blood, and left nephrectomy was performed. The perinephric space and the 
interior of the kidney were full of blood-clot. Drainage. Recovery. 

Fig. 301 shows the specimen. The extensive amende infarction 
on either side of the longitudinal wound is good evidence that ‘post- 
mortem splitting’ of the kidney is a poor surgical procedure. A 
transverse incision, which more nearly follows the ramifications of 
the intrarenal vessels, is not open to this objection. 


ABDOMINAL 

Particularly in emergency 
nephrectomy are limited. 

>f intraperitoneal ( 


NEPHRECTOMY 

surgery, the indications for abdomina 
It will be found of service the ran 1 ease's 
of the kidney, or where the kidney is found 
to bo ruptured in addition to some intra- 
peritoneal lesion (.nyv* Chapter XIII). 

In torrential hiematuria of renal 
origin abdominal nephrectomy may some- 
times be resorted to. as was done in the 
following ease : 

A. \\\, aged .jO, gave the following 
history. Eighteen years previously she had 
a cyst removed from the right kidney. Four 
years afterwards the same kidney had been 
fixed. For tin* past three years attacks of 
painless luematuria had occurred, hut during 
the past six weeks the bleeding had occurred 
daily. During the four days immediately 
preceding, the doctor in attendance stated 
that pure blood had been running away like 
a tap. The patient was quite blanched, com- 
plained of singing in her ears, and seemed 
wandering in her statements. The pulse* was 
very feeble, and all that could be found on 
physical examination was the sear of previous 
operations in the right loin. Blood trans- 
fusion was carried out the same evening. On 
the following morning her general condition 
had somewhat improved, but the urine was full of blood. Fndcr a general 
amesthetic, after repeated washings, cystoscopy showed a blood-clot in the 
orifice of the right ureter. The abdomen was opened by a right rectus 
incision, which was in turn converted into a Rutherford Morison's incision 
by a transverse cut outwards. The right kidney was ill-formed and adherent. 
The left felt normal. Abdominal nephrectomy. Recovery. The patient 
was alive and well two years later. Serial sections of the kidney failed to 
reveal the cause of the lneniorrhage. 



Fit/. .‘{02.-— Incision fur ah 
dominal nephrectomy. If mot- 
room is required the transvers 
extension is made. 


An advantage of abdominal nephrectomy is that it permits 
examination by palpation of the opposite kidney. It is. however, 
a dangerous route to traverse if there is any question of the lesion 
being inflammatory. The* operation is distinctly dillicult in the* 
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presence of meteorism. or when the nmest hot ie lias not rendered the 
abdominal wall flaccid. Abdominal nephrectomy can he carried out 
through an incision similar to Rattle's incision, though placed higher 
(Fig. 302). The incision must be of* ample proportions, and if it is 
found that more room is required a transverse cut can be made towards 
the Hank (Fig. 302). Tin* peritoneum having been opened, t lie 
intestines an* packed off carefully. The posterior layer of the perito- 
neum is now incised on the lateral side of the colon. It is highly 
important to be absolutely certain that Ibis incision is made on the 
outer side of the lar<»e out. otherwise the blond-supply to that part 
of the colon will be jeopardized. Rv jjauze dissection the colon and 
its mesentery are mobilized towards the middle line. The kidney is 
now accessible. The renal pedicle is ligated in sections. After the 
kidney lias been removed the peritoneum of the posterior abdominal 
wall is closed, but it is usually a wise precaution to drain the* perirenal 
space by a stab incision in the loin before carrying out this measure. 

Torsion of an Ectopic Kidney. Abdominal nephrectomy has to 
be performed occasionally as an emergency for torsion of a mnl-plaecd 
orjem. of which the following is a <n>od example: 

R. N.. aned 17, was admitted to hospital at .7 a. in. one autumn 
morning. He nave a history of a sudden onset of abdominal pain thirty- 
six hours previously. The pain begtnt in the ri«iht side. He had vomited 
four times. The pulse was 101 and the temperature 99 . There was 
rigidity, tenderness, and hyperesthesia in the rijjht iliac fossa. A diagnosis 
of acute appendic itis was made, but as the pain had begun in the ri^ht iliac 
fossa, it was mentally noted that this was 
the only unusual feature in an otherwise 
typical case. 'Flic urine was normal. 

At S a. in. he was amest het i/.cd. Under 
the anasthetic a larne lump eolild he 
felt in the ri«jht iliac fossa, which, it was 
thought, micht be an appendix abscess. 

Uridiron incision sinewed a round, purple, 
retroperitoneal swelling about the si/.e of 
a tangerine. The incision was enlarged 
downwards by dctachinc the internal 
oblique from the rectus sheath. A hand 
was passed into the abdomen, and it was 
noted that tlx* ri** h t kidney was absent 
from its normal position, whereas the left 
kidney was lar^e and normally placed. 

The lump was therefore the (small) riydit 
kidney. The intestines were packed off 
medially, and the* eieeum was mobilized a little and then packed away into 
the upper part of the wound. The peritoneum was incised over the swelling, 
and a very deformed, rounded kidney delivered, the pelvis ot which was 
extremely dilated (Fig. 303). A twist was noted in the ureter, and on turning 
the kidney through a complete clockwise circle the ureter straightened out 



I'ii/. Torsion of an ofiojm 1 

ivitlnry. I 'rawing of a specimen tv- 
mo\ ctl at < 'Jmtmi ion. 
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and the tense pelvis discharged its contents into the bladder. The ureter 
was so short that there was no hope of placing the organ in the loin, so 
nephrectomy was performed by dividing the ureter between clamps, and 
likewise the renal vessels, which entered at the upper pole diametrically 
opposite the ureter. The peritoneum of the posterior abdominal wall was 
then brought together and the abdomen closed. Recovery. 

CALCULOUS ANURIA 

That the condition is one of anuria may be suspected when a 
patient has passed no urine for a considerable 1 time*, yet the signs 
of a distended bladder arc wanting. The suspicion is confirmed by 
the passage of a catheter. 

Calculous anuria usually supervenes in one of the following ways : 
(1) Roth ureters become blocked with stones: (2) A calculus becomes 
impacted in the ureter of a sole existing kidney, the other kidney 
being congenitally absent, previously removed, or destroyed by 
disease. 

As is well known. ther(‘ is a period of tolerance during which 
the patient, although in fairly good condition, passes no urine. I 
watched a boy of 14 who had had nephrectomy performed upon 
what proved to be his only kidney live fourteen and a half days 
without passing one drop of urine. Do not let this very variable 
period of tolerance deceive you into temporizing and wasting time: 
no one can tell how long the period of tolerance will last : it may be 
but a few hours. 

IIV will consider the ease of a patient seen in the period of tolerance. 

1. Distend the bladder with warm lotion, which stimulates tin* 
ureter to contract and occasionally results in the passage of a ureteric 
calculus. 

2. Radiography. If facilities exist an X-ray is taken. In only 
three instances were stones demonstrable in a series of 7 eases of 
calculous anuria (Cahill and Gile). Gaseous distension of the intestine 
no doubt accounts for this surprisingly large percentage of negative 
X-ray findings. 

3. Cijstoscopij is performed. Occasionally a stone is seen wedged in 
a ureteric oriliee. or (edema or a luemorrhagie exudate on one side will 
indicate the side which requires immediate relief. The passage of 
ureteric catheters may possibly dislodge a calculus. If tin* catheter 
passes freely up the ureter, we at least know that obstruction must 
be near the kidney — a useful piece of information. If the findings 
are negative ureteric catheters should be left in position. 

4. Continuous intravenous saline and glucose is given. If it has 
been possible to insert ureteric catheters these are left in position for 
the next two or three hours while preparations are made for operation. 
During this interval H pints of saline and glucose are allowed to 
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gravitate* into a vein. If this dors not result in a copious flow of 
urine operation must Ik* carried out forthwith. 

.). Deciding upon which side In operate . A gooel rule is select the 
side on which the patient last experienced pain. Signe de Lrgueu : 
Muscular resistance is greater over the kidnev last to Ik* obstructed. 
Such resistance is demonstrable on abdominal palpation. 

11 by radiography stones are located in the pelvis of each kidnev. 
immediate nephrolithotomy is indicated. 

II the stones are impacted in the ureters proper, it is as a rule 
wise to retrain from embarking upon what may prove to be a lone 
and tedious operation, namely tin* extraction of a stone from the 
ureter. Hat her. be content in a grave emergency with a rapid and 
certain method ol treatment to wit, nephrostomv. 

A ephrnsfumif. (das and oxygen should Ik* the amesthetic used 
whenever possible. Expose the kidney in the loin. For this purpose 
the completely prone position offers two advantages. Firstlv. the 
k id i icy can be cut down upon rapidlv. Secondly, the opposite side 
is immediately available should the parenchyma of the first kidney 
be lound to be inadequate. The ideal method of performing nephro- 
stomy is to employ Cabot s technique (Figs. 301. 305). Instead of the 
type of malleable probe shown in the illustration 1 use an ordinary 
eyed silver probe which allows the silk to be attached easilv. Cabot's 
method has the disadvantage that the kidney must be delivered and 
its pedicle displayed. When time is precious and the kidney large and 
difficult to bring on to the surface*, recourse* must be* maele to the 
following less reTmeal method, which can be* e*arrie*d out if ne*ee*ssarv 
in the wound without delivery of the* organ. 

Dt's-prratel // l rgent A eplmistoni/f. Expose* the* eemve x border anel 
sides oi the kidney but be* careful ne >t to decnpsulatc it. anel make* a 
deep incision one* inch in length transversely across the* mielelle* of the* 
convex border, plunging the* knife* right in until it is juelgvei. by the* 
fingers of the* left hand e>n the* outside*, that the* pe>int has rcaeheel 
the pelvis, dhe* tinge Ts e >!' the* left hanel may be* use*el to e*e)m])re*ss 
ff 1(> renal pe*eliele*. anel this minimi/e*s hanmrrhage*. Witlulraw the 
knile*. anel immediately plae*e* a fmge*r in t he* wound (Fig. 300). This 
will stop the* lurmorrhage*. anel. at the* same* time, make* ee*rtain that 
the* tunne*l re*ae*he*s the* pelvis anel is e >f an aele*epiate* size to aelmit a 
half-inch drainage* tube*. vvhie*h is now introduced. 'flu* lips of the* 
kidney wound are* approximated by ele*e*])lv j)lae*e*el suture's around 
flu* tube*, as indie*ate*el in Fig. 305. Instrue*tie»ns are give*n te> a nurse 
t<> ele'flate* the* air cushions whiedi have* be*e*n maintaining 1 lex ion e>f the 
trunk, and the* wound in the loin is e*le>seel about the* tube*. An intra- 
venous saline* is erne* of the* be*st eliure*ties. and may be* e*e>nve*nie*ntly 
administe*re*el before* the* patie-nt leaves the* theatre. A geniei flow 
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of urine does not. as a rule, commence until twenty-four or forty- 
eijjht hours alter operation. It is most important to Ik* prepared lor 
post -opcrat ivc luvmorrhnge. and it is a £»ood j)raetiee in all cases to 
make lull arrangements for blood transfusion, in ease bleeding from 
the incised kidney becomes excessive. 

Nephrostomy has lowered the mortality of calculous anuria from 
71 per cent to IS percent (Jeanbrau). 



/ w. j »r-|M -fit i « * i v tirjjvtii nr| ti i n i-i < in , v. i hi*. 

(lilticult 1 <» Ih iiil: tin* Unit n‘\ »»M to tin* ■'lift aft*. I In* titn_' 
i > 1 1 1 1 > ft 1 1 1 >j tin- nn.il | »• *• I j« )i • uIhIm tin* intl<‘\ linger < >t' tl 
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Calculus obstructing the outflow of a single functioning kidney 

is also treated a Ion** the lines indicated above. 

A woman of 4.*> had passed rat urine for fort y-ei<jht hours. A catheter 
was introduced, hut not a drop of urine was withdrawn. Four years pre- 
viously her riidit kidney had been removed for calculous pyonephrosis. 
She was now in violent pain in her left side. She was extremely ohese. 
and an X-ray was not helpful. 

'I’lie bladder was distended with lotion when the patient jjave a piercing 
shriek followed by a si<jh of relief. A calculus about the size of a date 1 
stone was discharged. 

The same patient was readmitted one year later. 'Phis time she had 
passed no urine for nearly three days. The bladder was empty. Vesical 
distension was of no avail, so the patient was anaesthetized. By cysto- 
scopy . a ureteric catheter was passed freely up the left ureter, which 
indicated that the obstruction was near the pelvis of the kidney. The 
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kidney was now exposed in the loin. Owing to the great obesity of the 
patient it was necessary to resect, the last rib before the organ eon Id be 
displayed. A calculus was felt in the tirst inch of 
the ureter. This was pushed up into the renal 
pelvis with the linger. Nephrostomy was performed. 
Owing to the friability of the (edematous kidney, 
sutures on either side of the tube out out, but this 
ditliculty was overcome and the resulting lacmorrhage 
cheeked by inserting fresh sutures over a muscle graft 
taken from the erector spime. After the wound had 
been closed an intravenous saline was given as a 
diuretic. Recovery. Eighteen months later she was 
quite well. She wears a nephrostomy belt (E/g. ,‘JO?) 
which is cllioicnt. 

Anuria from Double Hydronephrosis. Almost 
always the cause of this condition is carcinoma 
of the cervix invading the ureters. The prog- 
nosis is usually exceedingly poor. In 3 eases 
which 1 have been called upon to treat, the 
patients survived but a few hours. The only 
immediate treatment possible is unilateral or 
bilateral nephrostomy. 

Anuria due to a Reno-renal Reflex. Some 
deny the existence of this phenomenon, others 
have seen undoubted eases. When other mea- 
sures fail Rubritius has found decapsulation is 
effective. 

RENAL DECAPSULATION 

Opinions on this method are sharply divided. 'File surgeon has 
but little opportunity of selecting bis eases, and not infrequent I v be 
is asked to operate as a last resort. A patient in an advanced stage 
of unemia with air hunger and a urea frost upon his (edematous 
skin is very unlikely to respond to surgical or for that matter any 
other form of treatment. On the other hand, a ease of acute or 
subacute parenchymatous nephritis, in which unemia is threatened . 
may be very distinctly bcnelited by KdcbohFs operation. In eases 
of acute nephritis with rapidly oncoming oliguria or anuria Continental 
surgeons speak highly of renal decapsulation, if performed within 
twenty-four hours of failure of tin* kidneys to respond to stimulation 
by medical means. 

Gas and oxygen is the amesthetic indicated in anemic conditions. 
The completely prone position over an air cushion gives readv access 
to both kidneys. An incision is made in the loin. There is no need 
to deliver the kidney : shock is thus minimized, and a long step taken 



Fiif. Perma- 

nent nephrostomy. The 
nephrostomy tuhe is 
kept in place by n st r i 1 1 lt 
around l lit' waist . 'This 
simple apparat us is elli- 
eient . ] >ar 1 ieularly u hen 
nephrostomy has been 
performed by (.’a hot's 
method. {After M. L. 
!ton<L) 
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laparotomy, which has the advantage of enabling one to determine 
the condition of the opposite kidney. If the hydronephrosis has 
ruptured into the peritoneum, abdominal nephrectomy should be 
undertaken. If, however, the fluid mass is cxtrnpcritoncnl, the 
abdominal wound should be closed, and the kidney removed by the 
lumbar route. When the kidney of the opposite side is diseased, 
and the wall of the hydronephrosis contains even a small amount 
of kidney substance, an endeavour should be made to save the organ 
by stitching it up around a drainage tube. 

MANAGEMENT AND TREATMENT OF RENAL INJURIES 
GENERAL INDICATIONS 

‘Slight’ Injuries. — Even when there are no general and local 
signs, all patients with luematuria following an accident should Ik* 
put to bed and kept there until one week after all macroseopical 



DAYS' 

Fig, 309.- (Jraph showing 1 1 1 <* (limit ion of hiwnat urin in rases of renal niji 
I rented expert nnt ly. 


evidence of blood in the urine has disappeared. A urinary antiseptic 
is administered to prevent the supervention of infection. Fig. 300 
shows the' duration in days of hiematuria in a series of ‘slight' 
injuries to the kidney treated expectantly. Refore discharging the 
patient it is most desirable to visualize the renal tract by excretion 
pyelography. 

Recording the Pulse-Raie . The pulse-rate should lx* recorded 
hourly. In cases which respond to expectant treatment the frequent 
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pulse-reading must be continued over a longer period than the 
patient's general condition seems to justify, tor signs of extensive 
laceration may lx* considerably delayed. 

A malt*, lined IS, was kicked in the right loin by a horse. On admission, 
pulse 8(>, temperature 1)7-8 . There was no sign of external injury or 



Uuptun-d kidnry following a kick from a hors*. — una inic 
infarrlioM of low or polo. 


swelling in the loin. Considerable tenderness of right side- e>f abdomen 
was present, also rigidity of upper right rectus. The urine contained blood. 
Slight luematuria continued tor live days. During this time the rigidity 
persist e*d and the patient complained of pain in the right side. Pulse 
remained full and slow. Suddenly, at 1 .:!(> p.m. e>n the sixth clay there was 
a torrential luematuria. The lad became collapsed. After morphia and 
posture had improved the general condition, a lacerated kidney was extir- 
pated (Fig. ;il()). Recovery. 

Excretion Pyelography. When facilities exist, the question of 
having an excretion pyelogram will arise. In the type of ease just 
quoted, i.e., where the patient is apparently progressing favourably, 
the information gained by visualization of the renal tract about the 
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fourth day of the accident may prove to he invaluable in forestalling 
unexpected torrential luemorrhagc. Within forty-eight hours of t Ik* 
injury it is my experience that it is better to depend solchj upon 
clinical signs. Conversely, having decided to operate, providing the 
condition of the patient is not desperate, an excretion pyelogram will 
provide concrete evidence of a functioning kidney on the opposite 
side — an assurance which saves time and limits manipulation upon 
the operating table. 

Severe Injuries. — 

General Rest. — Once a diagnosis lias been made, morphia is 
administered, and repeated as necessary. 

Local Rest. A towel having been laid across the abdomen, 
sandbags are placed on either side of the patient. This prevents 
movement effectively, but it allows examination of the region, 
which is so necessary. An ice-bag is a valuable placebo, and helps to 
keep the patient still (Fig. .*112). 

Saving Specimens of Urine for I inspection. In all eases tin* urine 
should be saved and placed in glasses bearing a label indicating tin* 
time of voiding. It is then possible to compare one sample of urine 
with a later specimen, and thus to estimate 1 whether the external 
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.111. -injury 1<> tin* kidney. Tlx* urine is sa\cd, and placed in ^hisse-, 
labelled with the lime ol passing. In this wa\ one sample of urine may be com- 
pared with a later specimen, and an estimation can be termed as lo whether the 
bleeding is progressive or not. In this rase the h;omorrhaL'<‘, which was at first 
severe, a. hated alter thirty-loin- hours, and the patient recovered with expectant 
treatment. 


bleeding is progressive or not (Fig. 311). In comparing two samples 
— especially in an artificial light it is often helpful lo dip a strip of 
white blotting paper into each specimen after stirring. For purpose's 
of comparison, the concentration of blood in the urine* is seen more 
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readily in the absorbent paper. The presence of elots in one sample 
would of course vitiate the result. 


i - . injury n> ui<- Kninry. .urinod Krupin^ in** pain'in in ivsr. 

Tlir clot li-amt iiiciIhxI allow- priii>tlir inq met i< m « »t t li<* alxlonuui. An 

1 1 ■ < • - 1 > a lnlp*- to koop llit* pat it*nt "till. 

The Diagnosis of Ruptured Kidney has been Made, but is there 
an Intraperitoneal Lesion also ? 

First let it be emphasized tied within twenty-four hours, or even 
less, of a severe injury to the kidney rnnsidrrftblr imlcorism is usual. 
This is due to bruising of the colon overlying the kidney. On several 
occasions 1 have vended that it is ballooned colon, as opposed to 
small intestine, which gives rise to this diagnostically confusing dis- 
tension. When this is taken into account the situation is often 
simplified. If it is considered wise to explore the abdomen under 
these conditions I suggest it is wise to use a comparatively small 
incision. Having ascertained that there is not an undue amount of 
free fluid in the peritoneal cavity and having verified the* presence 
of a bulging luematoma in one loin and a normal kidney in the other, 
much the best course is to close the laparotomy incision and explore 
the kidney from t he back. Abdominal nephrectomy in the presence 
of even moderate meteorism is a herculean task. 

A well-developed youth was knocked olT his bicycle. lie arrived ill 
hospital in a shocked condition complaining of severe left -sided abdominal 
pain. The first specimen of urine was full of bright red blood, but sub- 
sequently he passed almost clear urine several times. During the night his 
pulse-rate rose from $M) to Ilia. When 1 saw him he was obviously amende. 
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The abdomen was distended and shifting dullness eould be elieited. The 
abdomen was opened through a limited mid-line upper abdominal incision, 
(dear but considerably blood-stained fluid ran out. The spleen and liver 
were intact ; the palpating hand readily made out a large retro-peritoneal 
hii'inatoma on the leftside. The right kidney was present. A suprapubic 
drainage tube was inserted, and the abdominal incision was speedily closed. 
Turning the patient over, the left kidney surrounded by blood-clot, blood, 
and urine was exposed. The renal pelvis was torn almost completely across ; 
indeed, tlu* kidney was practically avulsed from its pedicle. Nephrectomy 
was done (Fig. ,‘fl 3). The perirenal space was packed with gauze, the first 
portion moistened with turpentine. The patient was now pulseless and no 

time was lost in giving him a blood trans- 
fusion, for matched blood was in readiness. 
The gauze packs were removed on the 
1th day uneventfully. Convalescence was 
smooth, the only complication being some 
suppuration in the renal wound. I feel 
sure* that, at any rate* in my hands this 
patient would not have* recovered \i abdo- 
minal nephrectomy had been attempted. 

The Diagnosis is Doubtful. 
Although the Kidney is Damaged it 
seems probable that an Intraperitoneal 
Organ is Ruptured in addition. 

Ne> ep lest ion arises as to t lie correct 
procedure*. Tbe abdomen must lx* 
opened. Again, in tbe first place*, the 
incision ran lie* ke*pt comparatively 
small. If the* spleen is found to be* 
ruptured it is removed. It is in dual 
lesions when the* abdomen lias been 
opened before considerable intestinal 
distension has arisen that abdominal 
nephrectomy (p. 32N) is to be* recom- 
mended nnhesitat ingly. Severe injuries 
to more* than one organ are* so fatal 
that it is encouraging to learn that in 
one* dual catastrophe there* is at least 
hope*. Of Mi case*s of concomitant 
rupture* of the spleen and the left 
kidney eolleeted by Desjaeques anel tre*ate*d by combined ne*pbre*et omv 
and splenectomy, nearly 50 per cent recovered. 

The Diagnosis of Ruptured Kidney has been Made. — 

Judications for Exploration (for technique, see p. .‘3 — 

1. Tbe immediate h;eme>rrhage is severe enough to e*ndange*r the* 
patient’s life. 

2. Tbe hourly pulse-reading is rising steadily. 



Fitf. III:*. Tin* specimen ta 
from the patient referred to in 
text. The kidney was pructie. 
avulsed except for vessels entei 
the upper part, of the pediele (X). 
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3. Severe secondary lucmaturia. 

I. Continued moderate hamaturia over many days. 

a. The excretion pvelogram shows considerable renal damage. 

As in other eases of severe hamorrhage blood transfusion is often 
advisable and in the ease of a ruptured kidney there* is usually suffi- 
cient time to carry out this step before the operation. 

In 0!) eases out of 100 when a kidney is the only organ damaged 
the rupture is entirely ext ra peritoneal. It is for this reason that 
I consider lumbar exploration desirable*. 

Determining the l’resence of the Other Kidnejf. While only one 
individual in 1 .">00 has congenital absence of one* kidney, it should 
be tin* rule in injuries to the* kidney to ase*ertain the* presence of a 
second organ. It is rarely permissible to neglect this ste*p. as the* 
following unfortunate coincidence* emphasizes. 

A patient, having been gored in t lie* loin by a hull, was rushed to a 
hospital in the nearby city. Ilis lacerated kidney was removed promptly, 
but lie passed no urine, although lie survived for several days. Necropsy 
showed that the only functional organ had been excised. A few months 
later, into the same hospital was admitted a second patient who had been 
gored by a bull. It was found that the kidney had been wounded, and it 
was rcmoNed. He. too. passed never a drop of urine, and the post-mortem 
rescaled that the contralateral organ was congenitally absent. 

Methods of satisfying oneself that there is a healthy kidney on 
the opposite side an* as follows: 

1. Excretion pyelography. 

Lb Palpation under anesthesia this method is frequently un- 
sat islaetory . 

3. I vstoseop\ combined with injection of indigo-carmine- ■-time- 
consuming. for the bladder has usually to be washed out before 
anything can be seen satisfactorily. Tins excellent method is not 
available in urgent eases of seven* hamorrhage. 

4. Opening the peritoneum in the ventral portion of the lumbar 
incision, and trans-abdominal intrapcritoncal palpation. Tin* hole in 
the peritoneum is subsequently sutured. 

/ ndieations fur A ephreetnnuj (for technique, see p. 3*25 ct scq.) — 

I. The renal pedicle is torn. 

Lb The kidney is lacerated in several places. 

d. There is a tear extending towards the renal pelvis, but the 
kidney has a short pedicle and cannot be completely delivered ; it 
is impossible to suture a rent which cannot be displayed. 

E There is an extensive rent in the renal pelvis (which cannot 
1 m* sutured), or the ureter is completely avulsed. 

a. The injured kidnev is hydronephrotie or otherwise severely 
diseased. 

Xephreetonuf is neeessanj in the major it if of those cases severe 
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enough to merit urgent exploration. Exceptionally, when the injury 
is confined to one pole partial nephreetonnj can be carried out (see 
Fig. 814). When faced with the dilemma of serious damage to an 
only functional kidney, suture combined with packing with gauze, 
followed by a blood transfusion, if necessary repeated, is all that can 
be done. 



Fiy . ,‘n 4. — Riiptuivd kidney from n run-over accident. 

Suture. --Suture of a ruptured kidney is only indicated occasionally. 
At first sight this statement appears undesirable, for of course every 
effort should be made to save a potentially functional organ. Further 
consideration will make it clear that we select only patients with 
severe damage to the kidney for exploration. Consequently, but 
few kidneys with comparatively small rents, i.e., those suitable* for 
suture, are exposed to the* light of elav ; they heal uneler expectant 
treatment. When suture is possible the folle>wing teehniepie will be 
found efficient. Seeing that muscle is always available* around a 
lumbar incision, this method (Fig. 315) of suturing a rent of the 
parenchyma is most satisfactory : 



344 


EMERGENCY SURGERY 


it is better to drain a large perirenal luematoma. for these collections 
of blood (Fig. 317) are particularly liable to become infected; more- 
over, even should thev resolve — a slow process —further trouble is not 
necessarily at an end. I have met with a 
ease where the contracture of a resolving 
perirenal luematoma literally strangulated the 
kidney within it. 

Drainage of a Perirenal II (nnatoma. The 

extravasated blood t cauls to track along the 

psoas muscle towards the iliac fossa. 

If on abdominal palpation under the aiues- 

thetie the swelling is found to be invading the 

iliac fossa (as it usually is), a gridiron incision 

is made as for appendiceetomy. When tin* 

peritoneum is reached, it is pushed medially 

and the retroperitoneal tissue then opened up 

. . . with the linger. A tube is passed upwards 

Fiq. 317. -TVnrenal lin nm f 1 . 

toimi. (Papin.) towards the kidney, the patient is nursed m 

a sitting ])osition. The infected extravasated 
blood is drained from its lowest point with minimal disturbance to 
the kidney, which, by the time the luematoma has become infected, 
is most probably in a stage of repair. 

When the swelling is mainly in t he loin the luematoma can be d mined 
by the posterior route, precisely as a perinephric abscess is evacuated. 

(See also Rupture of the Ureter, p. 347.) 

SPONTANEOUS PERIRENAL HEMATOMA. 

One hundred and seventy cases of this curious condition have 
been reported (Heritage*). The classical triad of abdominal pain, 
signs of internal luemorrhage, and a swelling in the loin, are often 
obscured by the resemblance to an acute abdominal catastrophe*. 
There is not a single underlying cause some erases are due to bursting 
of an aneurysm of the renal artery, others arc* caused by renal neo- 
plasms or inflammation, still others are probably due to obstruction 
to the renal veins. Without operation the condition is said to In* 
always fatal. The largest proportion of recoveries have followed 
urgent nephrectomy, and it is advised to carry out this step in most 
eases. When the patient will not stand removal of the* kidney, or the 
organ and its pedicle appear to be quite normal, recourse will be* 
made to packing. 

PYONEPHROSIS 

Pyonephrosis is not. as a rule, a very urgent condition. Never- 
theless the kidney should be drained as soon as the* diagnosis can be* 
established. Cystoscopy aftc*r an intravenous injection of indigo- 
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carmine will help in arriving at the correct diagnosis. Those cases 
of pyonephrosis which arc operated, upon during the first few days 
usually recover; whilst those in which the treatment is delayed 
(usually because of difficulty in 
diagnosis) frequently die in spite of 
operation. In nearly all eases it 
is simple nephrostomy and not 
nephrectomy which should he per- 
formed in the first instance. A 
large tube is inserted into the 
centre of the pus sac through the 
convex border of the kidnev (E/g. 

3IK). A soft rubber drain is also 
inserted into the perirenal space. 

Unless the cause of the ohst ruction 
can be removed at the time of the 
operation c.g.. a stone dislodged 
from the pelvis of the kidney 
furt her operat ion will be necessary 
later on; otherwise the pyone- 
phrosis will recur, or permanent 
renal fistula result. One of my 
patients, in whom nephrectomy 
was eont ra-indieated on account 
of enormous obesity and mitral :us. l )r,iin;i^‘ of n pyuncplunMs. 

stenosis, returned three times at 

intervals of about six months with a recurrent pyonephrosis which 
was drained in each instance. 

PERINEPHRIC ABSCESS 

The term perinephric abscess as commonly used probably 
embraces a number of different conditions in which the abscess is 
but an important incident. There is. however, a clinical entity 
‘perinephric abscess'. Hen* the perinephric fat appears to be 
attacked primarily bv a blood-stream infection. Bacteriological 
examination frequently shows Staphylococcus aurtus. Jf the abscess 
is pointing, then* is little more to be doin' than an incision and 
the insertion of a tube. It is a good practice to examine the kidney 
at tin* same time. In one of my eases there was merely a shell of 
kidney substance containing caseous matter, so nephrectomy was 
performed: but this is most exceptional. 

When the pus is not near the surface, the abscess is approached 
by the usual incision to expose the kidney. 

The diagnosis of perinephric abscess is often most difficult. In 
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43 cases the diagnosis was not made for (on an average*) five weeks 
(Habein). One should not wait for fluctuation, hut explore as soon as 
the condition is strongly suspected. 


CARBUNCLE OF THE KIDNEY 

The diagnosis of renal carbuncle is often even more* elillicult than 
that e)f perinephrie* absecss, for which the* condition is ofte*n mistaken, 
and with which it is occasionally asse>ciate*d. There* is sometimes 

a primary focus on the* skin, usually 
a e*arbune*le* or furuncle*. Like* ease's 
of perinephric ahsee*ss. the Lading- 
feat ure* is pyrexia. Ry a process of 
elimination and signs of te*nde*rne*ss 
in one* loin t lie* kidney is suspecte'd. 
Se)ine*time*s pye'lography is helpful in 
demonstrating the* disease, but. curi- 
ously. pyuria is seldom in evidence, 
although staphylococci have* been 
found in the* urine* from the* affected 
kidney in a few instance's. I have* 
de*alt with three* cases of renal car- 
buncle. In the* first two a diagnosis 
of perinephric abscess was made*. On 
exploring the* perirenal space no pus 
was found but the kidney was obvi- 
ously enlarges!, and whe*n ele*li\ creel 
showcel multiple* abscesses under the* 
capsule* especially towarels the* upper 
pe>le*. In e*ae*h of tlu*se* e*ase*s an 
c*xamination e>f the* urine* was nega- 
tive. A distant fbe*us e>f infe*ction 
was elise*e)vere*el in only e>ne‘ of the*se* 
patients, and that was a heading 
e*arbune*le* of the* neck. Nephrectomy 
was ])e*rfe)rme*el in e*ae*h instane*e*. 
f)atients were almost moribund at the* time* e>f the* e)j)eratie)n. 
an el one* of these subsee|ue*ntly suce*umbe*el to a e*ere*bral abscess anel 
general pyemia. The* other two rce*e>vore*el anel re*maine*el we ll. 

In an ideal e*ase — a patient in gexal c*e>nelit ion with the* carbuncle 
confined to one pole— --the ieie*al treatme*nt is partial ne*phre*e*te)inv. 



Fit 7. 319. -Carbuncle of t ho 


T W() 


kidney. 

(Dick.) 


STONE IN THE URETER. 

The immediate* treatment is that e>f renal e*olie* (p. 320). While* 
investigations are proceeding during the* days which follow. a good 
antispasmoelic, whieh is saiel to have a selective action em the ureter, 
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is ammi visnaga. Tlu* dosage recommended is as follows : 30 c.c. 

ol a warm 1 40 decoction of ammi visnaga. together with 5 c.c. of 
1 10 t inct urr ol the drug, is given as oik* dost*. Three doses, and 
occasionally four, arc given each day. 

^ cry exceptionally perforation of the ureter, or bursting c>T the 
dilated kidney pelvis above it, occurs. 

1\ 15., aged .>*2. was admitted with acute abdominal pain and vomiting. 
I he right side of the abdomen was rigid and the maximal tenderness was 
in t ho loin. I It* was diagnosed as renal colic, and next morning, after a 
dose of morphia and atropine, he appeared better. Three days later the 
temperature had risen to 103 F. and there was much tenderness and 
slight (edema hi the loin. The kidney was therefore explored. The peri- 
nephric space was found filled with purulent urine, which was issuing 
from a perforation of the ureter immediately above an impacted ureteric 
calculus. I he kidney did not appear to be hydronephrotie. Through a 
longitudinal incision the stone in tin* ureter was removed and the wound 
was drained. He developed a urinary fistula, which failed to heal after six 
months, during which time attacks of local suppuration and pocketing 
occurred. Eventually subeapsular nephrectomy was performed, and the 
patient has remained well. 

URETERAL INJURIES. 

7 ruumatic rupture of the ureter is very uncommon. Avulsion 
of the ureter proper from the pelvis of the kidney is the most usual 
variety. The lower third of the ureter has been wounded by a spicule 
of bone from a fracture of tin* pelvis. Rupture of the ureter often 
remains unrecognized until extravasation of urine into the deep 
planes of the loin arrests attention by causing a lumbar swelling. 
Perirenal extravasation of urine needs drainage. One is fortunate if, 
in tlu* course of carrying this out. the point of leakage can lx* displayed : 
more* often drainage is all that can be accomplished in tlu* first 
instance. 

If repair is possible, end-to-end anastomosis of the ureter (see 
p. 3 fS ) will be the most generally applicable. 

Injuries to the l refers during II i/stereetomp and other Pelvic 
Operations. Injury to a ureter during tlu* course of a difficult hyster- 
ectomy is more common than traumatic rupture. The accident could 
be minimized considerably by tlu* preliminary passage of ureteric 
catheters. As a result of tlu* operation accident the ureter is sectioned 
transversely or obliquely, or a piece may be removed from its side wall ; 
it is sometimes occluded by a ligature, or ligation in its immediate 
neighbourhood causes an obstructive kink. Einallv, an occasional 
complication after cautery operation for carcinoma of the cervix is 
necrosis of tlu* juxta-eervieal portion of the ureter which leads to a 
urinary fistula. 

The site of the lesion is usually in the broad ligament near the 
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uterine artery (see Fig. 285). but it sometimes occurs somewhat higher. 
The injury may be recognized (1) at the time of the accident, (2) 
during the immediate post -operative period, or (3) later. We shall 
here refer to types (1) and (2). 



1 . Injury Recognized at the Time of the Operation. — 

It is highly important to perceive the divided ureter promptly 
and avoid being hilled into the belief that it is a vessel which has been 

clamped and severed. A divided ureter 
pouts, whilst a divided artery retracts 
(Fig. 320). 

Having sntisiicd oneself that it is the 
ureter which is damaged, three courses 
n *i are open, according to circumstances. 

a. End-to-end anastomosis over a ure- 
/ teric catheter is the best practice in most 

7 ^ instances. A ureteric catheter is passed 

I by cystoscopy. After tin* site of the 
rupture has been displayed, the lower end 
of the ureter containing tlu* bougie* is 
found easily. The upper end is then 
located. When the divided ends have 
been mobilized, anastomosis is carried out 
as shown in Fig. 321. After the suturing 
1 , has been completed tlu* line* of junction 

\m\ may be reinforced by a strip of fascia. 

\m\ b. Implantation into the bladder may 

URETERIC catheter be pe rformed when a urete*r is divieled 
% near its lower extremity. With the 

Fig. aims- patient in Trendelenburg's position, an 

«»vi<* »««>»»> is 

cee*el until the ])erite)neum is readied, but 
this structure* is not opened. Rv gauze dissection the peritoneum 
is peeled off the fascia transversalis until the ureter, which aelheres 
to the peritoneum, is reached. The end of the elivieled ureter is 


Fig. .‘liM&f#*- Knd-to-end anas- 
tomosis of a. divided ureter over 
an indwelling urot erie eat liet er. 
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mobilized to avoid subsequent tension. A suprapubic cystotomy is 
performed, air distension of the bladder being advisable. The opening 
into the bladder is made larger than usual. The nose of a pair of 
liamostats is driven through all coats of* t lie bladder from within 
outwards, at a point which will be convenient for the reception of the 
ureter. The free end of the ureter is seized by the forceps and 
drawn into the bladder. Jt 
is then sutured as depicted in 
Fi<*. 3*J‘2, and tin* redundant 
ureter is cut off obliquely. 

Sutures are inserted on the 
outside in a circular manner, 
exactly as was done on the 
inside. Thus the junction is 
maintained by a double row of 
sutures. The bladder is closed 
with drainage. 

r. . Ihrioniinal Xcphrcctomt/. 

I have, on two occasions, 
been summoned to the opera t ing 
theatre 4 to perform abdominal 
nephrectomy when the gyne- 
cologist thought it unwise to 
attempt ureteric anastomosis. 

In one of t hese eases the kidney, 
the ureter of which had been 
divided, was hydronephrot ie. 

Injury Recognized during 
the Immediate Post-operative 
Period. 

a . Anuria after hffsterec- 
tontfi usually means that both 
ureters have been ligated. The 4 
correct treatment is bilateral 
nephrostomy. To attempt to 
explore the abdomen at this stage*, when structure's are* (edematous and 
matte*d. combined with the* uncertainty of tinding the occluded urote*r. 
is to court disaster. Nephrostomy (p. 331) is a certain me*the>d : when 
the* patient is out of immediate danger is time* enough to atte*nd to the 
actual lesion. 



I i>l. I r.ui^j iliiui iit inn of n urritT into 

t In* I ilit< l< l< t. I’lu* nose of the forceps is thrust 
t 1 1 i‘oi iltI i nil rout'* of tilt' Madder from within 
outwards. rite end ot t hr urrt rr is drawn 
through I hr |uinriurr ns shown. Sutures are 
thru applied hot It <>n the outside and inside, as 
indinu ed. Tlic i‘iid of the ureter w hie It i-. hails' - 
me into the hluddrr is cut off ohli(pte|\ with 


I\. f . Duffs Case. - 

A woman of 28 was se*e*n four days after an operation for hyste*rcete>iny. 
She* had passed no urine* sine*e* the* operation, and the* bladder was empty. 
Day performed bilateral nephrostomy. Two months later the left ureter 
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was transplanted into the bladder. It was found that the right ureter had 
been seetioned too high for an anastomosis with the bladder, so nephreetomy 
was performed on that side. The patient made a good rrcoverv. 

J. li. Caulk's Case. 

Both ureters had been ligated in the eourse of a hysterectomy. Caulk 
performed bilateral nephrostomy eight days after the operation. On the 
fifty-eighth day both nephrostomy wounds closed, the urine coming nor- 
mally from both kidneys. Five years later this patient was seen, and had 
been perfectly well in the interval. 

This, undoubtedly, was a east* where the ureters had been ligated 
with catgut, which absorbed ultimately. 

It. Vnnarif fistula' following accidental wounds of the ureter 
during pelvic operations are usually external ; the leak occurs through 
the abdominal wound or the vagina. Hunner and Everett refer to 
urinary ascites. In their case the peritoneal cavity became Idled 
with urine for more 4 than a week. It is interesting to note 4 that the 
patient was not gravely ill. She was t rented sat isfaetorily by implant ing 
the proximal end of the cut ur( 4 ter into the bladder, and she remained 
well. Each case of urinary fistula following severing of the ureter 
must be treated on its merits. It is not advisable to attempt implant- 
ing the 4 ureter into the bladder for several weeks. An excretion pyclo- 
gram is helpful in acquiring necessary data. I implanted successfully 
the left ureter into the bladder four weeks after I had cut it during 
a perineal excision of the 4 re 4 e*tum. 

If n< 4 phre 4 ete>my is consideTcel the 4 wisest course* it may be under- 
taken earlier than a plastic operation. 

Nephro-ureteral anastomosis. A rare*, but diseonee*rt ing. accident 
during a renal operation is avulsion of the 4 ureter. 

A cellarman, aged 53. was admitted with calculous anuria. During the- 
three days immediately preceding admission he had been in violent pain 
and had passed only a cupful of urine. An X-ray showed bilate ral renal 
calculi, and as the* pain was last experienced on the- left side*, it was decided 
to explore the left kidney. The organ was displayed and partially delivered, 
for the* pedicle was: short. A large calculus could be* felt occupying the 
pelvis of the 4 kidney. Spikes from the calculus (it was an oxalate ) e*ould 
be se 4 en and felt projecting on the surface of the thinned renal pelvis. An 
incision was made* over the stone, and an attempt made to deliver it. 
Whilst endeavouring to dislodge the calculus, the* pelvis suddenly became 
detached from the kidney, and the ureter was seen limply attached to the* 
kidney by a shred of tissue*. The stone was now easily remove d, but the* 
problem to be faced was the* repair of the damage. Nephrectomy e*ould 
not be considered. With very little hope of obtaining a functional anasto- 
mosis, but with the thought that even a renal fistula would tide the patient 
over the crisis, the following procedure was adopted. 

The small transverse incision in the hilum was extended towards the 
convex boreler (Fig. 323a). The torn edge of the* pelvis was sutured at 
first to the lower (Fig. 323b) and then to the upper (Fig. 323c) lips of the 
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wound. r rii(* whole suture line was then reinforced by superimposed muscle 
graft ( Fig. liti.'h/). The kidney was now replaced and the lumbar incision 
closed with drainage. The discharge of urine from the wound ceased on 
the eighteenth day. Six weeks later a large calculus was uneventfully 
removed from the right kidney. 

Two-and-a-half years later the patient was seen in good health, but 
cystoscopy, etc., slowed that the left kidney was barely functioning. 



/■I'l. J,Vj>Mir «*i' rriijil |m>I\ i- utter iOiiNion <>t‘ meter. 


Campbell Begg lias described an operation for nephro-ureterie 
anastomosis rendered necessary by an accident similar to that recorded 
above. He dealt with the situation in a manner which is. I think, 
in many respects superior to mine. A No. b French catheter was 
passed butt-end first down the ureter. The eye of tin* catheter 
was passed into the renal pelvis. The upper end of the ureter was 
split, and. by means of stitches, was so lixed that the margins were 
approximated roughly to the frayed renal pelvis. A capsular llap was 
now turned down to cover and reinforce the suture line. Nephros- 
tomy was then performed. Subsequently the catheter was removed 
from the bladder by an operating eystoseope. The patient recovered. 
In a supplementary report published later Campbell Begg states that 
the patient developed pyonephrosis, and eventually nephrectomy had 
to be performed. 
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CHAPTER XX l V 

THE BLADDER, PROSTATE, AND SEMINAL VESICLES 

RUPTURE OF THE BLADDER 

“No e*ase* of rupture* of the bladder ever recovers.*' the despairing 
cry hanehd down from the Ancients, was first disproved in 1S5D by 
l)r. Walt he r, of Pittsburg. This courageous practitioner, defying his 
consultants, opened the abdomen of a younjf blacksmith ten hours 
after an accident. The enterprise was crowned with success. 

Except in utter smashes and perforation by fragments of hone, 
traumatic rupture is practically impossible* unless the bladder is full. 
It will be* appreciated that in an inebriated individual the bladder is 
likedy to be* distended and the* abdominal musculature off its cuarel : 
thus, if an abdominal contusion e*e>me*s their way. into\ie*ate*el persems 
are candidates par twrcllnur for this catastrophe. 

Traumatic rupture* of the* bladder is supremely and only remedi- 
able* by operation, but the operation must be undertaken reasonably 
early. Herein lies the* difficulty. The e*onelition is rare. and. particu- 
larly in int raperit one*al rupture* (e*f. Pips. B24-. 32/5). initial symptoms 
mav be* trivial. Most of us can re*eall e*ase*s where* a beguiled clinician. 
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having reassured and sent the patient home, is later thunderstruck 
at the necropsy findings. Every large scries ot east's shows a high 
mortality. Doubtless this could be reduced it the profession made it 
an unwavering rule to keep a patient who has had an abdominal 
contusion under constant observation until lit' has passed an adequate 
amount of normal urine. Statistics show that when operation is 
performed within twelve hours the mortality is 11 per cent : when 
operation is delayed to twenty-four hours it is 55 per cent. Without 
operation, as in the days of ancient Greece, it is 100 per cent. 



Fhj. 32r >. — Kxtmpentonral rupture of the I>la<hl<*r. Tin 
or practically so. fCf. /■’/;/. UlM.) 

Means of Confirming a Suspected Diagnosis. These are supremely 
important, and, according to the facilities available, will be one ol 
the following: 

Method 1 . —Excretion urography. If X-ray pictures are taken 
seven and eight minutes after an intravenous injection of urosclectan 
B an absolute diagnosis is sometimes possible (Fig. 320) without the 
need of passing a catheter. This is an ideal method. 

Method 2. — Preferably in the operating theatre, a catheter is 
passed. A little blood-stained urine is recovered, or perhaps pure 
blood. Place the patient in Fowler's position and introduce 12 oz. of 
sterile normal saline into the bladder. If all, or almost all, tin* fluid 
is not returned the diagnosis of rupture is confirmed. While running 
in the fluid it is important to keep the patient in Fowler's position, 
for reasons which should be obvious. 
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If the diagnosis is still doubtful, the* bladder can be filled with 
- per cent sodium iodide* solution prior te> cystography, but in my 
vie*w this is a waste* of time; there* is sufficient evidence to warrant 
an e\j)loratory o})e*rati<m. 



I < 7 . 10 \ < Tt ‘t i < »m | »\ r|( ijjram sIihwiul: rupture of tin* bJjiddrr. ( /:. (!. Mark.) 

Methods not to Employ. 

( ffstusmpfj is generally useless. It' tlu* tear is a large* one. the 
bladder cannot be distended. If th(*r<* is a small puncture anel ble*celing 
docs not obscure* the* view, who can tell if it extends through the 
muscle coat s ? 

I' In nit rod ml Inn of air (linen the catheter (whether for purpe>ses of 
at t empt ing to obta in a pncumocysl ogram or to se*e* if t he* liver elullne*ss 
becomes obliterated) is not rece>mme*nde*el. Shock, peritonitis, and air 
embolus are* possible complications. 

INTft A PERITONEAL RUPTURE OF THE BLADDER 

The rupture is int raperit e>neal in SO per cent of eases, and the tear 
is usually sit ua t eel e>n the* post erior aspe*e*t of the dome e>f the bladder. 

Operation. Make* a fairly liberal suhumhilical. paranu*elian 
incisiem. Carrv the* incision right eleiwn t e> the pubic bone*. Open 
the* peritoneum anel mop up the* urine. Have the* table* tilted slightly 
down ward by the* hcael. and pack off the* intestine* se> as to leave* the 
pelvis clear. 

Rv gauze* el issee-t ion strip the* peritoneum e>IT the* antero-supe*rior 
surfae*e* of the* bladder anel thus open up freely the cave* of Re'tzius. 
Make* an incision into the* bladder as for suprapubic cystotomy (see Fig. 
333 ). Int roducc a linger into the* bladder. With the* left index finger 
in the* bladder the interior can be* explored thoremghly and the rupture 
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or ruptures usually will he found. If the rupture is on the posterior 
wall or in any part of the dome, with the finger in the bladder as 
a retractor, this portion can he brought into view. It will now be 
found convenient to change from the right side of the patient to 
the left, the better to stitch the bladder. As speedily as possible the 
rent should be elosed with interrupted sutures penetrating deeply the 
bladder musculature (Fig. 327). It is unnecessary and a waste of time 
to attempt to close the rent layer by layer, or to employ any form of 



/’Vi/. .‘{27^'^Sul uriug an iul niporit niionl ruplinv « it' tin* }>];i.< l< Icr. Tin 1 prn- 
tonowm lias fiooii st rippod off tlio orpin. Note i ho liiiL r <‘r in t lio suprapubic bladdor 
inoision raising llio ompty bladdor from the depths of the pohis. 


fancy suturing. Of the greatest importance in the entire surgical procedure 
is the establish meat of liberal suprapubic bladder drainage . Once the 
rent has been elosed. a J-in. drainage* tube* is passed into the* supra- 
pubic* bladder ine*ision and the* bladder e-loseel snugly arounel it. With 
such free drainage bleeeiing and extravasation will e*e*ase*. and small 
unsutured bladder wounds heal. The packing is now remeive-el fmm 
the abde)inen and the* table lc*vclle*ei. 

Unless there is frank peritemitis, after again mo])])ing up anv fluid 
which may be present, the peritemeal cavity can be e*le)se*d eennpletely ; 
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otherwise a suprapubic peritoneal drain is left in position. It is 
always advisable to leave a strip of corrugated rubber to drain the 
cave of Rctzius. 



/ "/. ( ;ii hi-nri V r\ m-uni < >r at wnrU. Tlii< i-. an nxcrllent inrtliod 

«>t krr|n!i^r ill*' i >la< i< l< ‘t‘ iMnpty litter ivpainiiL'' a rupture nt the nr^mi. 

As soon as the patient recovers from shock, lie is nursed in 
Fowler's position. When possible, some form of suction apparatus 
(Fi if. 3*JN) is used in order to keep the 1 bladder as empty as possible 
during the process of healing. 

EXTRA PERITONEAL RUPTURE OF THE BLADDER 

Ext ra peritoneal rupture occurs in ‘JO per cent of eases, and is, 
almost without exception, a complication of a fractured pelvis. The 
difficulties of distinguishing between an extra peritonea 1 rupture of 
the bladder and an intrapelvie rupture of the urethra are referred to 
on p. 395. If the rupture is entirely extraperitoneal. it is necessary 
onlv to perform suprapubic cystotomy and to drain the cave of Rctzius. 
If the rupture* happens t < > be* on the* anterior wall, the drainage tube 
can be* inserted through the* rent and the* bladder closcel around the 
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tube. If it is not so conveniently placed, and by the exploring finger 
in tlie bladder the rent is found to be a large onr, it may lx* (dosed 
by interrupted sutures applied by the transvesical method. Hut this 
is not necessary: indeed, it is to be* disparaged, lor with dual drain- 
age of the bladder and the prevesical space* the rent will heal, whereas 
if sutures arc introduced, unless care is taken, it is possible* to include 
a ureter in a stitedi. 

Before completing an operation for exlraperitone*al rupture* an 
assistant shenild pass a eat lied e*r from the* e*xtcrnal me*atus : by see*ing 
and palpating the beak of the* catheter within the* bladder, we* are* 
assured that the* whole eeairsc of the* u red lira is intact. 


INTRA EXTRA-PERITONEAL RUPTURES 

In ruptures which involve be»th the* intra-anel the* cxtrape*ritone*nl 
portions of the* bJaelele*r. the preiccelure is e*xactlv the same* as for an 
entirely intrap(*ritoneal le*sion. 

INJURY TO THE BLADDER COMMITTED BUT RECOGNIZED 
DURING OPERATION 

This error is most e*asily ce>mmitte*d wlie*n performing suprapubic 
drainage of the peritoneum. It is of course* almost impossible if. as is 
usually the e*ase*, one* hand ran lie* introduced tlimugh a laparotomy 
incision te> act as a guiele. Hut if suprapubic peritoneal elrainage* is 
}>e*ing ])erfe>rme*el per prit/tam. sue*h as would be* the* ease* in a collection 
e>f pus eiceurring some days afte*r the* a])j)e*neli\ had be*e*n re*move‘el, 
the* elanger is a ve*rv real one*. To have the* patient cat lied erize'd 
before* he* cennes to the theatre is insuNieient I know this to my 
sorrow. The bladder must be* emptied after the patient has /wen 
anaesthetized . 

Femoral herniofomtj , partieailarly when the low operation was in 
general use, prove*el tei be* a source* e>f injury to the* bladder. Hefore* 
eipcrating upon a strangulate*el femeiral he*rnia. the* bladder should be* 
eanptieel by passing a eatheder after the* patie*nt has be*e*n aniest he*t ize*el. 
This is the only way of be*ing absolutely e-e-rtain that the* organ is empty. 
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If the bladder has be*e*n ope*ne*el inaelve*rte*nt ly, it should be* close*el 
by two layers e>f sutures. During the after-treatment urinary anti- 
septics are administereel freely, anel e*athctcrization is carried out 
regularly for a week, in emler to lesse*n the tension u])on tlie* suture* line. 
Ee>r the first forty-eight hours it is advisable te> empleiy a self-redaining 
catheter {Fig. 329). 
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Other causes of rupture of the bladder: (1) As a complication of 
difficult labour; (‘2) After forcible irrigation or catheterization of 
a pathological bladde r ; (3) During lit holapaxy ; (4) Possible, one 

imagines, by the too strenuous use* of evstodiat hennv. 

SUPRAPUBIC CYSTOSTOMY 

( 'utasf roplne cuthetemat ion predisposes to shod; and anuria. The 
dancer ol emptying suddenly a full bladder was known to our 
lore fat hers. The unavoidable- abruptness with which the bladder is 
emptied by the operation of ordinary suprapubic evstostomv puts 
catastrophic catheterization into the* shade. No doubt exists in my 
mind that to open the bladder suddenly is extremely dangerous. 

On C hristmas Kve. 10*21. I was asked to perform suprapubic evstostomv 
upon a man who had been admitted the previous night with acute retention. 
11 is retention, due to an enlarged prostate, had been relieved soon after 
admission by the passage of a hi-coude catheter. It was also pointed out 
Hint the morrow was Christmas Day, with its arduous calls upon the resident 
stall. Suprapubic evstostomv was duly performed, the bladder being con- 
siderably distended at the time, and the urine gushed forth. This was the 
last urine that the man passed. For four days he had complete anuria 
which failed to respond to t lit* usual remedies. lie died in coma on the 
tilth day. At the necropsy a benign enlargement of the prostate was found, 
but the kidneys showed no gross abnormality. 

It is improbable that this disaster would have occurred had 
suprapubic catheterization (see p. 370) been substituted for ordinary 
suprapubic cyst ostomy, for with the former t lie outflow of urine can 
be controlled. Open suprapubic eifstoston/i f is therefore contra-indicated 
in acute retention. 

Indications. The indications for open suprapubic evstostomv 
as an emergency should be limited to the following : 

1. As the preliminary step in the treatment of complete rupture 
of the urethra. 

*2. As a means of treating ext rapcritoneal rupture of the bladder. 

3. When acute prostatic retention, which has been relieved by 
a eat Inter, is threatening to recur. 

4. In certain eases of cystitis where pain and frequency are 
intolerable. 

5. For the removal of foreign bodies which cannot be extracted 
by an operat ing eystoseope. 

(>. For tin* evacuation of blood-clot. (This should be reserved 
for those eases in which the cause of the hiemorrhage is known, and 
where persistent washing through a catheter has failed to give relict.) 

The Operation. The bladder must be at least moderately full. 
This may Ik* effected by instructing the patient to abstain from 
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passing urine for a few hours before the operation. If this has not 
been possible, a catheter may be passed and the bladder filled with 
H oz. of warm boric lotion. Some surgeons prefer air distension of 
the bladder. In using the latter method a catheter is passed and 
the urine evacuated ; into the butt end of the catheter the nozzle 
of a Iligginson's syringe is inserted; the bladder is inflated, after 
the cave of Retzius has been opened in the course of the operation, 
by a nurse compressing the bulb of the syringe with a hand insinuated 
under the sterile towel. 

The incision, about two or two and a half inches in length, is 
made in the middle line immediately above the pubis. The rectus 



Via. 330. — Suprapubic cyst ostomy. 

with tho hat 


sheath is opened near the middle line, and the fibres of the rectus 
muscle are split, and separated with the handle of the scalpel (/wg. 
330). Retractors are inserted, and the index linger of the left hand 
dives deeply into the cave of Retzius, behind the symphysis pubis. 
The fat-pad and cellular tissues are hooked upwards (Fig, 33] ). A 
little dissection with the handle of the scalpel renders this upward 
reflection possible. This stop is the most important in tho operation. 
Using this technique the peritoneum is never seen, and is protected 
until the bladder is opened. The bladder can be recognized by its 
muscle fibres and the veins coursing over its surface. Still keeping 
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tl»' forefinger hooked in f lu- upper angle of the wound, the bladder 
is caught in a pairol Lanes tissue forceps: a fairly substantial bite is 
necessary, in order to prevent, tearing out. A second tissue forceps 
is applied a little to the lelt ol the first and is given to the assistant 
to hold ; tension s applied, and a scalpel, with its cutting edge 



I't'f. Suprapubic cy-a ostnmy. Tin* suprapubic fat pad is reflected 

upwards by L f uu/c dt -s»ti h >n. Tli»‘ ]n*ril nneuiu i - 1 1 ) u - pmtcrted ; in most cast's 
it is not c \ ell '-.con. Note the vessels eoursme hut the bladder musculat ure. a 
spectacle which enables the operator to recognize the bladder mmiediatelv. 

towards 1 ho symphysis, is plunged into th<* bladder between these 
1< >roo] >s (Fig. MW). On removing the scalpel the finder is inserted 
nto the bladder, and the organ explored. 

The tvpe of drainage which is to be used will vary according to the 
nature ol‘ tin* caste Broadly speaking, it will )>e found useful to use a 
do Pezzer eat hot er {Fig. MM2) tor non-infeet ed eases and a wide-bore 
drainage tube for infected eases. If the latter is to be used, the stab 

$ 

J-’iif. I >e IVz/.er’s catheter. 

incision in tlu* bladder will have to lie enlarged somewhat for the 
drainage tube. TJie bladder is now closed about the tube. Tile 
ends of one of the sutures which close the bladder are left loner and 
brought through the rectus sheath on each side and then tied. This 
prevents the collapsed bladder sinking into the depths of the wound. 
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The remainder of the rectus sheath is approximated with interrupted 
sutures except at the extreme lower end. when! a small rubber tube 



Fii/. Suprapubic cystotomy. Tin* Madder is picked up at two pi-uit^ 

by Lane's tissue forceps. Between these a scalpel i-> | ie-vd into the hluddei . 
dlje blade of the knife is directed towards the pubis and the opening: i / 1 1 < * I lie 
bladder enlarged in tv downward direction only; altcrriat i\ e|y a transverse iik'mhii 
can be employed. Note the o-au/.e swab protecting the peritoneum. 

is placed; always drain the cave of Retzius. Tin* operation is com- 
pleted by closing the skin and anchoring tin* tubes with suitable 
skin stitches. 

If a de Pezzer catheter is to be used, the technique is a little 
different. The wound in the bladder should be kept as small as 



Fig. Method of stretching a. de I’e/.zer catheter with a ha-most at. 

possible. The de Pezzer tube may be introduced on its special holder 
(Fig. 335), or — what I find more convenient the mushroom end 
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BLADDER WASHES 

Bladder washes should be given at 110° E. that is, the wash in 
the jug should be of this temperature; by the time it has reaehed 
the bladder after traversing the funnel and tube the temperature will 
be considerably lower. 

The following washes will be found of use 

1. l)ilut(- a saturated solution of boric acid with an equal 
volume of water. 



Fit/. .‘h?7. — St . Murk's apparatus for bladder irrigation. Hv 1 ■leasing 

the appropriate clips on the tubing the bladder is f iJI<*< 1 with tin In the 

interval between tin* washes the urine drains into tin* bottle. 

2. Oxyeyanide of mercury (1 2000). Yery useful in infected east's. 

3. Silver nitrate (1-10,000) may be employed as an alternative 
to (2) in stubborn eases. 

4. Mereuroehrome (1 per eent) is an exceedingly good bladder 
wash. It appears to be efficacious both in the prevention and 
the treatment of cystitis. 

The St. Mark's apparatus (Fig. 337) for washing the bladder at 
regular intervals can be improvised easily. It saves the patient from 
repeated disturbance and spares the nurse a great deal of labour. 
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ACUTE RETENTION OF URINE 

The relief of acute retention of urine is still too often looked upon 
as a minor matter, and hut little attention is .paid to either asepsis 
or technique. 

Catheterization for acute retention, especially that occurring for 
the first time, should never he performed without cleansing the glans 
penis, washing out the urethra, and passing with surgically clean 
hands a sterile instrument smeared with a sterile lubricant. After 
the operation the* patient should he kept, in bed for at least twenty- 
four hours. lie should be given urinary antiseptics, and not dis- 
charged permanently until the cause of the obstruction has been 
investigated adequately and arrangements made for its treatment. 
All but improvident patients will fall in with these arrangements. 

Enlargement of the prostate and stricture of tin* urethra together 
account for about JM) per cent of eases of .acute retention. Roth these 
conditions arc supremely remediable, and due thought should he given 
not only to t lie momentary relief of the existing attack, but to planning 
the means of ridding the patient of the obstruction permanently. 
With this object in view the treatment of urinary obstruction becomes 
an interesting study not beneath the dignity of the most fastidious. 

When undertaking a case of acute retention two fundamental 
objectives are: (1) To prevent infection: ( - ) To avoid laceration 
of the urethra. As both these basic faults are still much in evidence, 
it follows that some radical change* in the teaching concerning these 
cases is indicated. 

Metal catheters should he forbidden. It can be said, without 
overstating the case*, that the*re is never any occasion to use this 
notorious maker of false passage's. It has caused too much pain and 
laceration to warrant a place* in our armamentarium. A terrified, 
exhausted, but unrelieved patie*nt bleeding severely fre>m the meatus 
is a clinical entity in any large* hospital. Twice I have come across 
case's where “ the beak of the* catheter appearcel in the groin". The 
small metal cathe te r is one* of the most elange*re>us weapons in surgery. 

The tied-in catheter should he employed seldom unless very 
special precautions are taken. If a catheter is tieel in for several days, 
conside rable* infeed ion is inevitable. The bedclothes, the patient's 
hands. Ilatus, and the* be*d-pan must pre*elispe>se to all the dangers 
attendant, upon an asccneling infection. True*, a stopper in the end 
of the* e*athe*te*r to some* de*gre*e* mitigate*s these untowarel possibilities ; 
but an intermit tent, crudely fitting stopper must be a feeble barrier 
to the* march of myriads of micro-organisms. 

The necessity for repeated catheterization should he circumvented . 
If' re*pe*ate*d e*at h e * t erizat ion coulei be carricel emt with care anel due 
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observance of asepsis, it would do little harm. Often such cart 1 is 
bestowed lavishly at the first and second operations ; eventually 
a time arrives when the patient becomes distended at an inconvenient 
moment ; it is then that an element of risk creeps in. 

THE MANAGEMENT OF URGENT ACUTE RETENTION FROM ORGANIC OBSTRUCTION 

Acute retention from organic obstruction should he called more 
correctly acute on chronic retention, for the retention seldom occurs 
unheralded. 

Providing the patient's general condition is satisfactory, the 
time-honoured j gr. of morphia and a hot hath may lx* tried : in 
a small proportion of eases the retention is relieved naturally in the 
hath. If this measure has been tried and has failed, it is improbable 
that a soft rubber catheter will pass the obstruction : it is better to 
select a gum-clast ic instrument. 



Sterilization of Gum-elastic Instruments. It should In* appreci- 
ated that modern gum-elastic catheters are boilable. and with due 
care they can stand repeated boiling. The catheter should he 
plunged for two minutes into water already boiling, it must he* 
removed carefully by its wide end and dropped into sterile* cold 
water or colei weak antiseptic lotion before* use*. 

Technique of Sterile Catheterization. The glans and the urethra 
having been cleansed, the catheter is lifted out of the* lotion by its 
dilated extremity anel a few drops e>f antiseptic lubricant are allenve el 
to fall em its tip. Ne> portion of the* catheter which enters the patient's 
urethra should be te>ue*hed. The penis is kept st ret elie*el vertically 
while the instrument is passed, and the watch we>rel tor urethral 
instrumentation is, as always, arte non ri. 

The Case is one of Enlargement of the Prostate. When possible, 
choose a large bi-coude gum-e lastic instrument (/ Y Vg. 33N). The difficult 
point to pass is where the middle lobe commences, i.c., about half-way 
down the prostatic urethra. The double bend of the* bi-coude helps 
to surmount this obstacle. At times the left index linger in the* 
rectum may help to lever the tip of a catheter into the bladder. It 
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should be noted Unit pressure* must lx* exerted not tar from the 
anal verge, over the apex of the prostate (Fig. 330). 

IL in an emergency. a suitable gum-elastic instrument cannot 
be obtained and a rubber catheter will not pass the obstruction, a 
large silver eat later must be tried. 






I >'J- 33'.*. — A in Ilic rtM-tum aiding the passage of the catheter in a 

dillicult ca-M' <>i prostata- obstruction. 

The Case is one of Urethral Stricture. Employ the instrument in 
which you an* most experienced. Usually the olivary cat heter is used. 


A Phillips catheter (r/g. 310) is a very good instrument in eases oi 
stricture, and one with which it is impossible to lacerate the* urethra, 
When such an instrument has not 
been at hand 1 have* several times 
used a line* gum-elastic bougie, 
passed, if necessary, by the faggot 
method (Fig* 311). This answers 
the purpose admirably, for urine 
trickles slowly alongside the instru- 
ment and lo ! our very objective 

namely, slow decompression of , r 

i , . • , . , , Fkj. 341.- - The faggot method of passing 

the bladder-- is accomplished. hoimios 
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DECOMPRESSING THE DISTENDED BLADDER 

Once a catheter lias entered a distended bladder, the urine must 
always be Jet out slowly. Whilst decompression is in progress the 
catheter is temporary fixed in the urethra, most conveniently by the 
simple and useful piece of apparatus made by the Genito-urinary 
Manufacturing Co. (Fig. 342). Another method which requires a safety- 
pin, tape, and narrow adhesive plaster, is illustrated in Fig. 343. 



Fhj. .*>42. Method of temporarily retaining a. cat holer in position during 
decompression of the bladder. The catheter retainer is mad< of sheet rubber, 
fitted with collar-studs to fasten it in position. The stopper i the end of t he 
catheter is removed every hour, anti 4 oz. of urine is allowed t escape. Insrf 
Catheter lap. 



Fir/. !14.‘h — Method of Ivin** in a catheter. A sterile sai'ety-])in, tap< and 
adhesive plaster are employed as shown. 

Methods of Controlling the Escape of Urine. 

For generations catastrophic catheterization has been eschewed 
bvjthc initiated. A bung in the catheter’s mouth, useful as it is, is 
still the only means of controlling the outflow known to the majority 
of the profession. Kidd’s U-tube (Fig. 344), which is simplicity 



TIIE BLADDER, PROSTATE, AND SEMINAL VESICLES 369 


itself, allows decompression of the bladder to be carried out with 
scientific accuracy. The air vent obviates syphonage, and the U-tube 
is slun^ at such a height that the urine just trickles over when the 
patient- coughs. In general, the instructions are that it ^ 
should be lowered 2 in. per diem. JL 


bo rigged up in the patient's home with materials which are 


obtained easily. V y Vg. 315 makes a detailed description of the 
apparatus unnecessary. Wo will assume that a gum-elastic 
catheter has been introduced through the urethra and lias Kidd's 
been tied in. Into the mouth of the catheter is placed u t 


an ordinary glass nozzle, the tip of which has been dipped in collodion; 
the junction is further secured by whipping it round with a strip 
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of narrow gauze moistened with collodion. In order to support the 
penis connected to the apparatus, a piece of broad adhesive' is applied 
to the thighs, so as to form a sling between the*m. Upem this sling 
rests the nozzle. To minimize the greut drawback te> the tieel-in 
e*atheter — urethritis — the penis is wrapped in gauze soake'd in Jlavine*. 
Some homely object can usually )>e found upon whie*h te> hang the 1 
U-tube at a correct hydrostatic leve l. Fe>r instance, J have benrenved 
the hat-stand from the hall. Dcoomprossiem e>f the 1 bladder by the* 
U-tube' should. I think, be the method e>f e # he)ie*e*. Its simple prinedples 
can be a])plied e*ven in re*ine)te* elistrie*ts. Ase*])sis is far me)re assured, 
anel the rate of emptying is controlkd, not by rough calculation, but 
with the precision of gauge-e*e)nt re>llcd hyelrostatic pressure's. 

RECOMPRESSING THE TOO-RAPIDLY DECOMPRESSED BLADDER 

The e*orree*t treatment after ten) rapid ele'compre'ssion is to re fill 
anel recennpress the bladder with normal saline or lotion, and te> start 
elecompression ane'W. As se»on as this has been attended to. e*ne*rge'tic 
urgent measures to combat oliguria and uramia must be pursued. 
Rrielly. the*y are ve*nesee*tie)n and veamclysis. For fuller eletails refer 
to ]). 322. 

THE URGENT PROBLEM OF THE FULL BLADDER 
WHEN CATHETERIZATION HAS FAILED 

If after a reasonable attempt with eatheters the bladder has not been 
entered , aceording to eircumstances one of two eourses mast be adopted : 

1. Suprapubic e-atheterizatiem. 

2. Suprapubic pune'ture*. 

1. Suprapubic Catheterization. Again it is emphasized that 
ordinary suprapubic* cystotomy, which allows the* urine te> gush forth, 
must be avoided. The aim is to introduc*c a mushroom-cndcd cathedcr 
into the' bladder without spilling more* than a fe*w elrae*hms of urine*. 
There are* many ways of achieving this end, but after trying them 
all I will describe the one which I think in the* long run will be* 
found the safest anel most satisfactory. 

The essential armamentarium is a No. 23 reinforced Malccot 
catheter (Fig. 3t7). The type of bladder perforator shown in Fig. 343 
is inexpensive', anel a most- useful instrument to possc*ss. 

The' front of the distended bladder is e*xposed through a short 
suprapubic incision, anel the bladder wall, with tortuous veins coursing- 
over it, is seen dearly (Fig. 346). Local amesthesia can be* used 
and I employ it as a general rule. During the' infiltration there is a 
danger of pricking an over-elisteneled and inlee-ted organ, but with e*are* 
this can be avoided. If a skilled amesthetist is available* a little* gas 
and oxygen can be employee! instead. Evipan can be used, but it is 
said to be dangerous when the renal function is impaired. The bladder 
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perforator is armed with a Maleeot catheter (Fig. 317), which is 
stretched over the perforator as shown in Fig. 348. The end of the 
Maleeot having been dipped in paratlin, all is in readiness for its 



/ :i4»i. S 1 1 1 >r.-i ] m i i lie eyM < >si on iy. The suprapubic fat pad is refloated 
upwards bv • tissert a mi . 1 ’ 1 it * | »< * r i 1 < >neui i i is thus protected: in most cases 

it is not even seen. Note the vessels enurs itu; over 1 hr Madder musculature, a 
spectacle winch enables the operator to recoon i/.e the bladder immediately. 


insertion into the bladder. This is done in the twinkling of an eye 
with a short, sharp stab (Fig. 34-9). Idle introducer is disengaged 


The special rein- 
st'ul use with the 



17. Mil leeot cut hetej 
h Weed model is essential ior Min 
bladder pcrt'orati >r. 


while the end of the catheter 
is pinched prior to clipping 
it with a haanostat. A lew 
drops only of urine escape 
around the puncture. Drain- 
age of the cave of Ret /ins is 
provided, using a strip of 
corrugated rubber. The ab- 
dominal wall is approximated with substantial silkworm gut sutures, 
not forgetting to anchor the catheter with one of these. 

If the special perforator is not obtainable the Maleeot catheter 
can be stretched over a narrow-bladed scalpel (Fig. 350). This is 


I'i'h IMS. — A. madder perforator; B, Shows 
a No. iIS reinforeod .Maleeot catheter stretched 
over the Madder perforator. 
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2. Suprapubic Puncture with a Hollow Needle. ^Suprapubic 
puncture (Fig. 352) is a useful method of relieving aeute retention 
when catheterization has failed and the circumstances are extenu- 
ating. If the circumstances remain extenuating and a catheter still 
cannot be passed, as in the east 1 cited below, the* puncture may 
be repeated. Repeated puncture is only permissible in exceptional 
circumstances, for it is dangerous to allow the bladder to refill 



i'HI- 352. — Suprapubic puncture with u lumbar punrtun* n<>odl<\ T] 
is inserted very near the top of the symphysis pubis. 

after it has been punctured ; leakage is liable to occur into the 
cave of Retzius (frig. 353). Ry one of those curious coincidences 
which pursue surgical practice. I operated during the same night upon 
two cases of extravasation of urine with spreading cellulitis of the 
abdominal wall due to this cause. One ease occurred within the 
hospital, whilst the other was admitted from an outlying country 
district. It is obvious that the smaller the puncture hole the less 
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hkely is this leakage to occur; therclore tin* finest lumbar puncture 
needle obtainable is recommended for the operation. 

The lollowing experience shows the inestimable value of 
suprapubic punct ure : — 

NN 1 1 i 1st employed as surgeon in a small gunboat, during the war. I was 
summoned in the middle of the night to an officer's cabin. The ease was 
one of acute relent ion from 
stricture, and the bladder 
extended half way to the um- 
bilicus. .Morphia, gr. ], and 
hot flannels to the hypo- 
gust rimn produced no relief. 

There was a very small selec- 
tion of instruments aboard, 
and none could be made to 
pass the stricture. The pubes 
was therefore shaved and 
suprapubic punct ure per ft >rm- 
ed with a lumbar puncture 
needle. The next morning 
catheterization was again 
attempted, but the stricture 
was impassable. The retention was relieved three times by suprapubic 
puncture before the patient could be {jot ashore to hospital. No extravasa- 
tion took place. The patient recovered after internal urethrotomy. 

RETENTION WITH OVERFLOW 

detention with overflow should be looked upon with ore at 
circumspection. However carefully treated by the usual methods, 
tlie mortality amongst these eases is appalling. All an* agreed that 
♦ lie bladder should he decompressed exceptionally slowly. Neverthe- 
less the high mortality associated with retention with overflow 
makes it only too apparent that even the careful hydrostatic 
decompression described already is too rapid for these patients. 
Mv suggestion for the treatment of retention with overflow is 
as follows : (1) When the patient is admitted the level of the bladder 
is marked clearly upon the abdominal wall. (2) The administra- 
tion of continuous intravenous saline and glucose is commenced. 
(:*) About six hours later the urethra is catheterized (a catheter can 
usuallv be passed) and the usual hydrostatic decompression apparatus 
is rigged up. Everv six hours the amount of urine which has been 
passed is measured, and three-quarters of its volume of normal saline 
is ran into the bladder . Later a half and later still a quarter of the 
volume is returned. The cheek is the mark upon the abdominal wall, 
and the aim is to lower that level by a lingcr-breadth each day. 

Hy employing such measures we may hope to save more of these 
frail patients. 



• | »« » 1 1 1 1 nt t<-u>i(»M Lea kii-.M- i ^ taking place 1 lirougli 
1 \ |c<l 1 punrtur Din l)ie ca\r nf 
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CLOT RETENTION 

Blood-Hot. in the bladder sometimes causes acute retention. 
1 have seen several eases follow nephrolithotomy. I had also an inter- 
esting example in a middle-aged woman due to luemorrhage from a 
Runner's uleer of the bladder. Curiously, malignant disease and 
papilloma seldom give rise to clot retention, although lucmaturia is 
often severe*. 

The passage of a catheter relieves the retention, and repeated 
washings through a catheter of wide bore sometimes evacuate the clot. 

Blood-clot in the bladder is certain to become infected. 

If the source of the bleeding is known and it is estimated that 
there is a considerable amount of Hot in the bladder, it is best to 
evacuate* the clots by suprapubic eystostomy. This measure avoids 
decomposition of the blood and the attendant dangers of purulent 
cyst it is. 

RETENTION FROM PARALYSIS OF THE BLADDER 
FOLLOWING LESIONS OF THE SPINAL CORD 

Catheterization should be avoided absolutely, for if it is used a 
serious infection always supervenes eventually. Automatic emptying 
of the bladder can semietimcs Ik* established, and repeated low spinal 
amesthesia helps in aiding automat icity. The* best way of treating 
these difficult eases is to perform suprapubic eystotomv. leaving in 
a de l-Y/.zer's eathe*te*r. This should be* connected to a St. Mark's 
apparatus (see Fig. 337). If later automat icity can be* established, the* 
suprapubic cystostomy opening can be* cle>scd. 

POST OPERATIVE RETENTION 

(See p. 31 t). 

IMPACTED URETHRAL CALCULUS 

Hete*ntie>n elue* te> the* impaction of a calculus in the* urethra is 
rather uncommon. I suallv the retention is only partial, but the* pain 
of a stone in this situation is intense*. Syste*matie* palpation e>f the* 
e*e)urse e>f the urethra usually re*ve*als the site of the* impaction. 
whie*h is ne>t infre*epie*ntly be*hinel a strie*ture* or a narrow external 
urinary meatus. 

B. I )., aged 21, was passing wate r when the stream stoj »] >e*ci sudelcnly. 
He was se*ize*el with agonizing pain referred to the* enel of the* penis. Very 
soon afterwards he had an intense desire to micturate, but iounel that he* 
was unable to do so. When admitted to hospital six hours late r the bladder 
extend eel halfway to the umbilicus. On palpating the* course* of the* ure*thra 
a hard object could be ie*lt e>ne and a half inches from the* me*atus. Borocaine 
was injected into the urethra with a view te> attempting removal by int.ra- 
urethral manipulation, but the patient could not bear the* penis to be 
touched. A general araesthetic was therefore given. As soe>n as the* patient 
was hilly anaesthetized the ste>ne was spontaneously ext.rueled at the he*ael 
of a jet of urine which spurted out under considerable pre*ssure*. 
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Eivona\s method of releasing a calculus may he tried. When the 
oht ural ion is partial this simple device is sometimes effective. Local 
amcsthctic is injected, the patient passes urine, and suddenly interrupts 



/ ft. ’■’>) i . 1 . ; i r • O "in 1 iiii|>, 


Tlie urethra is 


the stream hy compressing the end of the penis, 
dilated, and the stone may he swept onwards. 

A stone impacted in the fossa navicularis can he dislodged at once 
l>v performing meat ot omy ( p. M) t ). 

Sometimes a stone wedjjcd 
in the penile urethra may be* 
removed with a seoo|). aided hy 
tie* I i 1 1 l!< * rs of the left hand on 
t lie out side. Preliminary uret h ro- 
se *oj )\ s advisable. 

A stone inij)aeted hehind a 
t i *_[ h t stricture will retjuire ex- 
terna! ure t hrotom\ . Acute reten- 
t ion may 1 >e rclievet 1 1 >\ a 

sup rape hie eat he ter and the* stone* 
extracted at a later date, as was 
done in t he follow ine ease : 

(.. If., a«*ed was admitted 

with acute retention. Catheteriza- 
tion had bean attempted and he* 
was hleediutr from the meatus. Per 
rectum a stony mass could he* felt 
retention was reviewed hy dee*ompre*ssinLi the bladder with a catheter intro- 
duced suprapubicallv. Later an X-ray 8. >4) she)wed a lar<*e* calculus 

in the* prostata* urethra. Fourteen days alter, the* stone* was removed via 
the* Madden afte*r ine*isino- the* inte*rnal urinary me*atus. It was found that 
a No. 4 French bougie* could be* passed through a stricture* of the* bulb. The 




Sl t »i n * w iiirli \\ n-i impart t 
vi lira. Il hail 1 1 > hr hmkrn 
util hr ivmrvcil. Thr frauMiaans 
vnirllt r< 1 t uLfrl hrr. 


in the* region of the* prostate*. The 
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suprapubic wound healed and the patient was advised to attend regularly 
tor the dilatation of the stricture* ; this he failed to do. One year later he 
was admitted again with acute retention and was once more relieved by a 
suprapubic catheter. The urine* was foul, and on the tilth day open supra- 
pubic cystotomy was carried out and a soft stone* removed from the bladder 
( Fin. 355). After weeks of bladder washes the cystitis abated and internal 
urethrotomy was perforin eel. This time* he attended regularly for elilatation 
of the stricture, and the end-re*sult was pe rfectly satisfactory. 

When dealing with stones in the posterior urethra, an attempt 
shemlel be made to push the* stone* backwards into the bladder, anel 
there te> ele*al with it by eTiishing or by removing it suprapubically. 

PERIURETHRAL ABSCESS WITH EXTRAVASATION 

" When the urethra lias given way behind a stricture anel urine has 
become diffused into the* e*elhdar texture, very prompt anel vigorous 
measures are necessary. Delay is fatal." (Sir Benjamin Brodie.) 

The* twe> great indications in tre*atine*nt are* to mitigate* the* blood 
infection anel e*ombat the* uramia. The* first is earrie*el out by making 
adequate ine*isie>ns to relieve tensieni and admit of tlu* free escape of 
urine anel inl1a.mma.tory products. If, is commonly the* the 

patient exhibits uriemie sym])t.oins, the stricture is probably a tight 
one, anel the* urainia is elue* to 
retentiem reacting upon kielncys 
already seriously damaged by back- 
ward pres sure, whie*Ji lias extended 
e)ve*r a ie>ng j)e*rie)el. It is therefore* 
of the utmost. iniportane*e t e > drain 
the b ladder. It is not enough to 
make* incisions into the* inflamed 
area (Fig. 350), e>r oven to divide* 
the stricture in addition. The* 
bladder must be drained. To drain 
the bladder suprapubically is most 
dangerous. Of necessity, the* cysto- 
tomy incision trave*rses the in loot - 
e*el superficial plane and incurs the* 
elanger of leading to a ele*e*p pe*lvic 
e*e*llu lit is — a very grave* complioa- 
tion. Further, if the bladder is 
much distended anel the patient 
uraemic, imme*eliatc suprapubie* 
cystotomy will depress the renal 
fune-tion still further. 

The following line of treatment, has give n excellent results. The 
urethra is washed out, and borooainc instilled. An attempt is made 



I'' iff. .‘inti. An cxplunaf ion o! 
that a simple incision into a per 
abscess does not usually open tin 
and drain the bladder. A-A is ai 
into t be peri-uret liral abscess which 
municat.es with the urethra, t hrough a 
lateral orifice (B) beliind the stricture. C 1 , 
C". C 111 , is tlmt part, of the abscess w ll 
which lias given way, and through wl 
urine and fins are extra vasat ing. D, Stm 
lire ; E, Dilated urethra. 
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to pass a bougie into the bladder. Great, gentleness is exercised, for 
the urethra, being inflamed, may easily be perforated. However, it 
is usually possible to pass a No. 8 or a No. 4 French. In the absence 
of an instrument, by which the bougie can be passed under direct 
vision, the ‘faggot method’ (E/g. 857) of introduction is of distinct, 
value. The introduction of a guide simplifies the 
subsequent stages of the operation. If the bougie 
has been passed, it should be fixed in position. 

A good method of fixing the bougie is to clip a 
hiemostat on to its extremity to prevent it passing 
in, and to tie a turn of bandage moderately tightly 
(behind the corona around the penis) to prevent, 
it slipping out. The patient is now anesthetized. 

Spinal anesthesia is indicated, for the unemie con- 
dition of the patient renders a general anesthetic /■/,,. ;{r)7> F ilw ,,t 
dangerous. The use of spinal anesthesia in these , n<*tlio<i of passing 

- . ... .. Immil'iVs. 

eases is a great factor m reducing mortality. 




Fit/. .‘In 8.- I N'ri ■nrcl hml al>.- with <*\ 1 ra\ nsut ion. 
The perineal stage <»f the operatii Note t lit' method of 
maintaining the bougie in]»ositioi A h;cinostat prevents 
it going in too far, whilst a turn of hand age tied behind the 
glans prevents its coming out. Lime’s tissue forceps are 
acting as scrotal retractors. 


A Bo u gi e has 
Failed to Pass through 
the Stricture. — Cock's 1 
operation should be 
] >erfori ned ( see p . 8S2 ) . 

A Bougie has been 
Passed (which will bo 
found possible in the 
majority of eases). — 
The patient is placed 
in the lithotomy posi- 
t i o n. A s a n d b a g 
placed under the 
sacrum exaggerates 
effectively this posi- 
tion. Two pairs of 
Lane's tissue forceps 
are clipped upon the 
most dependent part, 
of the infiltrated scro- 
tum. The passing of 
a long loop of bandage 
through the handles 
will enable the anaes- 
thetist at the patient’s 
head to utilize these 
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forceps as scrotal retractors, and thereby the perineum will be 
clearly exposed to view. Towels having been arranged, an incision 
is made from the base of the scrotum to within half an inch of the 
anal verge, keeping strictly to the middle line. The tissues in this 
region being extensively infiltrated, it is usual to lind that one 
has to proceed to a depth of three-quarters of an inch or more 
before the abscess is reached. Urine and pus then escape, usually 
under considerable pressure. A linger is now passed into the wound, 
and the bougie within the urethra (Fig. 35S) sought for by palpation. 
Retractors are placed in either side of the wound, and the urethra 
is inspected. The Moor of the urethra is incised and the edges arc 
retracted. The left index linger is passed into the dilated 
urethra, with the pulp against the bougie. The linger 
is then guided into the bladder. A large eoude catheter 
is now passed through the incision along the index 


linger into the bladder, and secured to one side of the 
wound with a stitch (Fig. **159). The usual precaution of 


gradually emptying the bladder should be observed. 


Fi(f. T r >9. -MHJxmI of perforating a gum-olastio catheter prior 
to passing a silk thread. A towel clip is used to pierce the end of 
t he catheter. To endeavour to puss a needle through a gum-elasl i<* 
catheter without this preliminary step entails a great deal of 
trouble. 


Drainage of the Cellular Tissues (Figs. 3(H), #61). 
The left forefinger is passed through the perineal wound, 
upwards and outwards, clearing the crus penis, and made 
to protrude subcutaneously above and to the outer side 
of the symphysis pubis; the skin is then incised over the 
linger, and long blunt-nosed forceps retract 1 the path 
and (‘merge in the perineal wound. The jaws are opened 
and grasp a J-in. drainage tube, previously perforated, 
which is then pulled up and fixed bv a stitch. This procedure is 
repeated on the opposite side. 

J neisions info the Infiltrated Tissues. In contrast to the older 
methods, fewer but larger incisions are recommended. There is a 
tendency, on account of the infiltration, for the incisions to Ik* too super- 
ficial ; they must be of sufficient. depth to penetrate the limiting fascia*. 

I hjeetions of llt/drogen Peroxide. It has been shown that anaerobic 
organisms are largely responsible for the spreading cellulitis in these 
cases. As oxygen is inimical to such organisms, hydrogen peroxide 
is injected here and there into the subcutaneous tissues with an 
aspirating syringe. 

Dressings. Moist dressings of eusol arc applied over the abdominal 
wall, perineum, and scrotum ; these are covered over by packing 
towels, and the whole is secured by a T-shaped bandage. 
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After-treatment. — During the first twenty-four hours the patient is 
encouraged to drink as much lliiici as possible ; rigors arc usual during 
this period, and are most successfully combated by hot gin and quinine. 




Fit], :{(>(). Method of drainage of the cellular tissues in extra\ 
urine. (After Hartmann.) 

The catheter is removed at the end of forty-eight hours. Every four 
hours all the wounds are irrigated with eusol through a Higginson’s 
syringe, after hydrogen peroxide has been instilled for a few minutes. 



Fa/. 1'atient coiiviiJcscont from peri met lual abscess with extravasation. 

A. A, Kite of subcutaneous tubes referred to in text; B, Lone incision into the 
infiltrated tissues. 

Urinary antiseptics are prescribed, and in necessary eases continuous 
intravenous saline is given. On the fourth day, shortening of the 
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tubes should be commenced. As soon as the general condition permits, 
sitz baths are instituted. 

Residual abscess is frequently seen in the Hank just above the 
anterior superior iliac spine. Under gas anaesthesia the abscess 
should be opened freely. 

When the infection 
has subsided, which is 
usually in about three to 
four weeks, the treatment 
of the perineal iistula 
should receive attention. 

If the stricture has not 
been divided, an internal 
urethrotomy with inser- 
tion of a catheter is an 
effective method of deal- 
ing with the condition 
and hastening the closure 
of the wound. Occasion- 
ally it may be possible 
simply to dilate the stric- 
ture with bougies. 

The patient should 
not be discharged until 
the iistula is closed, and the stricture must then be diluted regularly. 

Cock’s Operation. —Cock's operation is an external urethrotomy 
which opens the urethra behind the stricture and without a guide. 
It indicated those eases of peri-urethral abscess and extra- 
vasation in which a 
bougie cannot lx* passed. 
These cases are very few 
and far between. 

Technique. -Litho- 
tomy position. It is of 
the utmost importance 
that the body and the 
:a;3. Train's pr<>i>e-puinto<i ^or^ot. pelvis should be straight 

so that the median line 
may be accurately preserved. The left, linger is introduced into 
the rectum and the tip of the finger is lodged at the apex of the 
prostate (Fig. 332). The knife (Cock used a double-edged knife) is 
plunged stead il\ but boldly into the middle line of the perineum and 
carried on towards the tip of the left forefinger. The point of the 
knife enters the dilated urethra just in! front of the apex of the 




Fig. — -( 'orlx's operation. Tin* linger in the 

Hum rests on the apex of the prostate and acts 
a iruide. 
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prostate. When it is certain that the knife has penetrated the 
urethra, the instrument is withdrawn, hut the left forefinger remains 
in position. Tealeks probe-pointed gorget (Fig. 303) is carried through 
the wound, and, guided by the left forefinger, (‘liters the urethra and 
is passed into the bladder. A large eoude catheter is slid along the 
director, which is then removed, and the catheter, having been cut 
short, is secured to one side of the wound with a stitch. 

HAEMORRHAGE AFTER PROSTATECTOMY 

Pilchers bag (Fig. 304) and its modifications have reduced the 
number of eases of this serious complication. If a bag has been 
inserted at the close of the operation and bleeding subsequently 
occurs, the bag should be inflated with air by means of a Higginsonks 
svringe. Two. or at tlu* most three, syringefuls of air or water should 
be forced into the bag. but no more. Before the syringe is detached 
a tight ligature is applied at the cud of the smaller rubber tube to 
keep the bag distended. A length of tape, long enough to pass over 
the bed-rail at the foot of the bed. 
is then attached to the larger tube 
issuing from the meatus. A 3-oz. 
weight, is attached to the end 
of the tape, and a bed-cradle 
prevents the tape becoming dis- 
placed by the bedclothes. By 
these means extension is applied, 
ensuring the retention of the bag 
within tlu* cavity, and preventing 
its working upwards into the bladder proper, where 1 it would be 
useless. 

Hot bladder washes are useful, but it should be very carefully 
noted that the temperature of the wash-out be not more than 110° F. 
when placed in the jug from which it is poured into the funnel and 
tube. Twice in my practice has the wash-out been given too hot, 
and the abdominal wall, and doubtless the bladder wall as well, has 
been severely burnt. One of these eases proved fatal. The other 
patient, a wiry man of S3, recovered after being in hospital six months 
a large part of the skin of the abdominal wall having sloughed. 
Make a special point of impressing upon the nurse that the tempera- 
ture of the wash-out must on no account be more than 110° F. 
Two ounces of adrenalin may be added to the iinal wash-out with 
advantage. 

Severe bleeding is occurring: the wash-out has failed : no bag has 
been placed in the cavity. Cut the stitch and remove the suprapubic 
tube. Sec that it is a short tube. Freyer made the point that a long 



h;Mn«>!Tlm,<:«* from (ho prostutic rave aft< 
1 ho prostata has boon roinnvod. 
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tube projecting into the prostatic cavity was a potent cause of hiemor- 
rhage by preventing eontraetion of the prostatic capsule. Whilst a 
gas apparatus and dressings are being obtained, give another bladder 
wash. Under gas anesthesia, paek the cavity with strip gair/c soaked 
in hydrogen peroxide, or insert a lhleher's ha g. 

In all cases block the foot of the bed and institute the general 
treatment of ha*morrhagc and shock, according to the needs of the 

patient. T\\e fact t\iat t\\e patient \\as \ieen bleeding recently should 
not deter you from giving intravenous gum saline, or a blood trans- 
fusion if necessary. 

Whenever serious bleeding has occurred after prostatectomy, it 
is a wise precaution to give a blood transfusion. In eases where the 
hamorrhage commences again it usually indicates that a piece of pros- 
tate has been left behind. When, after repeated transfusions, the 
bleeding still recurs, it is often advisable to explore tin* prostatic 
cavity with the linger. 

Haemorrhage after transurethral prostateetomij. When the usual 
after-treatment of this type of operation does not quickly result in 
stopping the hemorrhage, suprapubic cystostomv should be carried 
out. This will help to prevent an ascending pyelonephritis, which 
is so apt to occur if infection supervenes. 

PROSTATIC ABSCESS 

In early eases, or where the condition is only suspected, hot 
baths, fomentations, urinary antiseptics, and large doses of tincture 
of hyoscyamus are indicated. Retention should be dealt with by 
catheterization. 



Fit/. :tU5. Incision for oponint' r proslat i<- rI>kc<\s; 


Frequently a prostatic abscess bursts spontaneously into the 
urethra. The patient says that he “ felt something give way in the 
perineum ” ; there is immediate relief of pain, and a profuse discharge 
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of blood and pus from the urethra, in other eases the passage of a 
catheter is the determining factor in rupturing the abscess. Some- 
times the abscess can be felt pointing into the rectum ; it should not 
be allowed to burst through, for a u ret hro- rectal fistula is a most 
unpleasant eomplieat ion. 

McCarthy collected 104 eases of prosfafie abscess. The abscess 
opened spontaneously in 74. but in 27 per cent of these the result was 
unsatisfactory. McCarthy is of the opinion that a large abscess of 
the prostate should bo drained surgically regardless of whether or not 
it lias opened spontaneously. 

Of several methods of draining the abscess, the following will he 
found to be quite satisfactory : — 

With the patient, in tlu* exaggerated lithotomy position, start one 
inch in front of tin* anus and half an inch to the outer side of the 
median raphe, and make an incision one and a half inches in length 
( Fill. The linger bores its way through the roof of the extreme 

anterior part of the ischiorectal fossa. The swollen prostate can be 
felt, and is opened thoroughly with sinus forceps. Loculi are broken 
down with the linger, and a drainage tube is stitched into position. 

ACUTE SEMINAL VESICULITIS 

The inflammation is more often subacute than acute, blood- 
stained emissions and painful erections are often leading symptoms. 
There is intense pain on def;ceatiou and a heavy pain in the perineum. 
The condition may, or may not. be associated with acute prostatitis. 

I 'pon rectal examination a tender sausage- 
like swelling is felt on one or both side s. 

In the acute stages local treatment of 
the urethral inflammation should be sus- 
pended. Potassium citrate combined with 
tincture of hyoscyamus is prescribed. After 
an enema, has been given, suppositories of 
morphia and ichthyol are often soothing. 

As the acute infection subsides more active* 
treatment, can he invoked. Tin* bladder is 
filled with urochrome 

solution, and a large sound is passed. At The v.w .Moron* 

tlu- next sitting the bladder is Tilled and the isolated and |>rc*xod sigainstdie 

. . * skin bv a towel clip. 

vesicles are massaged m such a way that 

they will he emptied. If the symptoms do not subside in a few 
days or metastatic joint complications arise, the advisability of a 
temporary vasotomy should receive consideration. This can lx* per- 
formed under simple local amesthesia. The vas is isolated (Fig. 3C0), 
and about, one inch of its length having been exposed, its lumen is 

E. s. 25 
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opened. By a mattress suture of silkworm gut passed through the 
skin beneath it the vas can be lixed temporarily in the wound. This 
allows irrigation of the vesicle with mereuroehrome solution and aids 
materially in clearing up the infection. 
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CHAPTER XXV 

THE URETHRA AND PENIS 

RUPTURE OF THE URETHRA 

u Hi iTi'iii: of the urethra is one of the most serious accidents, and 
unless your skill can prevent the development of a strieture. you are 
presiding ;it the opening of a life-long tragedy." (Rutherford Morisot}.) 

Every rupture of the urethra, even the slightest, is a potential 
st riet ure." ( Boeekel . ) 

RUPTURE OF THE BULBOUS URETHRA 

The triad of signs of a ruptured bullions urethra are : (1) Urethral 
haemorrhage ; (‘J) A perineal hamatoma : and (3) Retention of urine. 
To these may be* added a fourth, pain. 

(Arthral lurniorrhage (Fill- 3<>7) is certainly good evidence that 
the mucosa is involved, but its profusion is no guide to the severity 
of the rupture. 1 saw a patient who. three days previously, had 
stepped on to tlu* lid of a pavement coal-hole which was not securely 
in place, with the result that one leg went down into the cellar whilst 
the perineum bore the brunt of the fall. For three days severe urethral 
luemorrhage had continued, and the patient was profoundly amende, 
yet an exploring catheter slipped readily into t I k* bladder. 

Perineal ha matoma (Fig. 3(»S) is always in evidence, but its size 
is no guide to the extent of the mucosal tear. It is < ju it e clear that 
the bulb of the corpus spongiosum may be severely damaged and its 
ensheathing envelope broken whilst the mucous membrane remains 
untouched. 

Retention of urine is dm* to a retlex spasm of the compressor 
urethra*. Proof of this is afforded by the fact that the bladder is 
sometimes emptied as soon as the patient is amesthetized fully. This 
spasm of the compressor prevents extravasation for many hours (see 
Fig. 371). 

If the urethra has been ruptured, it is of paramount importance 
to know whether the lesion is complete or incomplete. Ry ordinary 
physical examination it is impossible' to obtain this vital information. 
There is as yet no method by which the extent of the lesion can be 
inspected conveniently ; aeTo-uret hroscopy in the presence of liiemor- 
rhage is emit rn-indicated absolutely because of the danger of air 
embolism. The usual method of differentiating between a complete 
and an incomplete 1 lesion is by sounding, and for this purpose there 
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is no better instrument than the condo catheter, the nose of which 
can be made to follow the roof of the urethra. Instrumentation 
should only be carried out after the anterior urethra has boon washed 
out with a mild antiseptic solution. The practice of casualty otlioors 
and others of attempting to pass a catheter with only ordinary 
precautions, and the mild infection of the lacerated tissues which 
ensues thereby, probably accounts for a large number of traumatic 



F'uj. ‘>(*7. CompJotu mpturv of the hull) <>f the urethra. Wood i-; 
from the meal us. The patient had fallen astride a few hours before i la [ihot< 
<_ r ra,ph m;vs taken. 


strictures. Sounding should be carried out in the operating theatre, 
where asepsis can be assured and operative measures can be undertaken 
immediately in necessary eases. 

If urgent relief of retention of urine is needed before these facili- 
ties are at hand, such as may be the ease in remote districts or at 
sea, catheterization is still contra-indicated. The bladder should be 
emptied by suprapubic aspiration. In eases of ruptured urethra or 
suspected rupture, promiscuous catheterization must be abolished. 
The catheter can be withheld, even in the direst emergency under the 
most extenuating circumstances. A ease of what proved eventually 
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to bo complete* rupt lire of the urethra occurred on hoard ship four 
days out from Havre. Catheterization was not attempted, retention 
being relieved by repeated suprapubic punctures unt il the ship reached 
port, when tin* patient was transferred to hospital. Extravasation 
did not occur. (Marion.) 

Incomplete Rupture. Incomplete rupture* of the urethra is too 
often regarded as a trivial accident, especially by the patient, who 
can only he persuaded with dilhculty to attend for regular inspection 
after lie has left hospital. For many years French surgeons, who 
have* devoted much thought to this subject, have insisted that the 
tied-in catheter and the concomitant infection is the most potent 
cause of strict urc format ion. 



/■/'/. .*> OS. Rupture of t hr hull, of t hr corpus .*'pi • 1 1 r i 1 1 > 1 1 ii i with r\ir;i vasui ion 
of t hr hlooil into t hr 'irrotUtli. In " | »i t r of tin* limriutiulr ot 1 hr Ilie 1 1 lilt ol i ill . t } U ‘ 
urrthrnl muro'U win hardly dauui‘_red. 

Reginald Harrison, as long ago as 1NN0. advocated perineal 
section as the safest plan of diminishing stricture formation in these 
eases. It would he sound teaching to insist that all eases of incom- 
plete rupture in which bleeding from the meatus has occurred require 
perineal drainage. A catheter brought out in the perineum behind 
tin* point of the rupture, and retained for forty-eight hours, is not 
open to the foregoing objection, and can only do good bv keeping 
the urine away from the damaged mucous membrane. 

Complete Rupture without Extravasation. The ditlieulty which 
is sometimes encountered in locating the posterior end of the divided 
urethra within the bruised and blood-stained tissues is a bvword. 
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Suprapubic cystotomy vith retrograde catheterization circumvents this 
difficulty ; it renders the perineal stage of the operation a swift 
and certain procedure ; in addition, by subsequently preventing the 
passage of urine over the lacerated tissues, it actually aids in 
the healing of the damaged 
mucous membrane. Therefore 
the first stage in the operation 
is suprapubic evstotomv. The 
bladder having been opened, a 
Lister's sound is introduced down 
the internal urinarv meatus. A 
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c*\t(Tiif»l bougie is removed, and the assistant is instructed to with- 
draw the internal bougie until the point, is conveniently out of the 
held of opcrat ion. The roof is sutured by interrupted catgut stitches 
(Fig. 370), and. in order to avoid these cutting out. a (inn grip of the 
corpus spongiosum as well as the mucous membrane should lx* taken. 
After the suturing has been completed two or three sutures suHice — 
the perineal wound is packed lightly with strip gauze. Dressings 
having been ap|>lied. the patient is taken down from the lithotomy 
position. Attention is now directed to the suprapubic incision. The 
bladder is closed about a de Pezzer's catheter, the expanded end 
of which should be made to lit* near tin* internal urinary meatus. 

Occasionally owing to wide separation of the ends of the urethra, 
it will be found impossible to bring the 
divided ends of the stricture into appo- 
sition by the method detailed. In out* 
such case I used a mattress suture, and 
after this had been introduced, but before 
it was tied in. the patient was moved 
farther up the table in order to lessen 
tension caused bv the lithotomy position. 

Rv these means the (‘lids of the urethra 
could be almost approximated. 

'Fen months later the patient showed 
no signs of stricture on urethroseopie 
examination, and a 11 I<> silver bougie 
slipped readily into the bladder. 

Sueli an excellent result is due more 
to good luck than to good management. 

When tlie ends of the divided urethra are 
dilhcult to approximate, .t would lie better surgery to mobilize the 
anterior end of the corpus spongiosum (Fig. 371) before attempting 
sut lire. 

After-treatment. The foot of the bed should be raised on blocks, 
so as to aid the emptying of the bladder by the suprapubic route. 
A suction apparatus attached to the de Pezzer's catheter is a great 
advantage. The proximity of the perineal wound to the anus makes 
infection almost a certainty, and special precautions arc needed to 
ensure healthy granulation, which means so much in the prevention 
of stricture formation. To this end the bowels should be kept eon- 
lined for the first four or live days ; the perineal wound should be 
irrigated twice daily, and the introduction of eusol solution by means 
of Iligginson's syringe ( Fig. 372) has been found a trustworthy method 
for this purpose. Irrigation should be commenced as soon as the 
packing is removed, and persevered with for a fortnight. 
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Not until the twelfth or fourteenth day is it necessary to com- 
mence instrumentation. Before* this is undertaken the meatus should 
be cleaned up and the* urethra irrigated with a solution of 1 per cent 



Fig. 372.- Irrigation of t lit* perineal wound with euso] through a I fi^'inson \s swinge. 

mereurochromc or 1-10.000 solution of silver nitrate. One well-lubri- 
cated Lister's sound is introduced, exercising the ‘rule of the bougie' 
— arte non vi — to its fullest degree. 




a l, 

Fig. 373. -(’oinplete rupture of the hulhous urethra treated hy suture ol the 
roof, a, Urethrose.opie appearance during the sixth week after’ 'operation. h. 
Three months later. An irregular scar is seen on the floor. A 17/19 houirio 
passes ivith ease. 
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Frank Kidd laid great stress upon tin* necessity for urethroseopie 
control (Fig. 373) in the after-treatment of ruptured urethra. Only 
by repeated use of the urethroscope can we estimate the need or 
otherwise* for dilatation. 


evstotomv and retrograde 


Complete Rupture with Extravasation (Fig. 374). The .sutureless 
operation is without doubt the operation when extravasation has 
occurred, for suturing is technically impossible in the presence of 
injection or extravasation. If it is attempted under these conditions, 
the sutures simply cut out and add still further to the destruction 
and loss of tissues. 

Technique. Preliminary suprapubic 
catheterization as previously described. 

The patient is put in tin* lithotomy 
position and perineal section performed. 

A eoude catheter is passed from the 
meatus into the perineal wound and 
then threaded through the posterior 
uret lira guided by t he ret rograde bougie. 

The perineal wound is left widely open. 

As Rutherford pointed out. whilst the 
gap between the ends of the urethra 
may be considerable when the patient 
is in the lithotomy position, yet when 
the 1( *gx are extended probably t he ends 
of the urethra will be in contact. Once 
the catheter is in place it should be 
lixed in by a stitch through the prepuce* 
or the fnenuin. Suprapubic drainage 
of the bladder should be effected by a 
large rubber tube, and the cave of 
Retzius should be drained adequately. 

Incisions are made into the infiltrated 
tissues as necessity demands. 

The catheter should be removed at the end of forty-eight hours, 
and the after-treatment of the perineal wound is similar to that 
described in the preceding section. The incisions leading into the 
ext ra vasat ed area should be dressed with sterile gauze if non-infectcd. 
or, if infected, with eusol foni(*ntat ions, as ch*seribed in the section 
(haling with extravasation following peri-urethral abscess (p. 37 S). 



nipt u 
of tl 


s ' of tlu' l »\ 1 11 ) the retlex spasi 
compressor prevents extruvi 
for many hours. A. Extruvi 
early. B, Kxt ruvasut ion late. 


INTRAPELVIC RUPTURE OF THE URETHRA 

Int ra pelvic rupture of the urethra is a more serious condition 
than the foregoing. The mortality is higher, and the immediate 
diagnosis more dillicult. Tlu* lesion is almost always an accompaniment 
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of a fractured pelvis, and shock is often pronounced. In country 
districts the accident seems to be a characteristic of the hunting held, 
the horse rolling on the prostrate rider, but in town life street and 
industrial accidents account for a number of these cases. 

Diagnosis. Signs of fractured pelvis arc 1 usually evident. The 
patient has not passed urine since the accident, and the escape of 
blood via the meatus is a common occurrence. On examining the 1 
abdomen a swelling may be felt in the hypochondrium. Extravasa- 
tion into tlu 1 pelvic fascia occurs early, and, curiously, it usually 
proceeds more on one side than the other (Fig. 375). Unless the 

rounded dome of the bladder can be 1 palpated 
distinctly from the rest of the 1 swelling (tlu* 
extravasation), it is impossible 1 , by clinical 
methods, to establish a differential diagnosis 
between extra-peritoneal rupture of the* blad- 
der and intra-pelvic rupture of the urethra. 
In this variety of rupture of the urethra 
there is no perineal swelling, but ecchymoscs 
may be present (Masmonteil). 

Treatment.— The 1 investigation of the case 
should, as in the preceding type, be under- 
taken in the operating theatre whenever 
possible. Dcansley warns us to be watchful 
lest the passage of a catheter into the pre- 
vesical space 1 , and the 1 withdrawal of a few 
ounce's of blood-stained urine from this situ- 
ation, be mistaken for an entry into the 
bladder. This is a trap into which many 
have 1 fallen. 

The* e>peration is commeneoel by making 
a suprapubic ineisiem which oju'iis up the e’ave* 
of Retzius. As a rule 1 only after this has beon done 1 is it pe>ssible* to 
distinguish between an extraperitemcal tear e>f the 1 bladder and an 
intrape*lvie* rupture of the uredhra, and even them, amidst the blood- 
stained effusion, it may ne>t be easy to eleterminc the exaed site of the 
lesion. The guiding rule 1 is : If the blaeldcr is even moelerate'lv dis- 
tended, the le*sie)n must be situated below the \ e s ie*a 1 sphineder. r Tlms 
the diagnosis of intrapelvie rupture of the 1 urethra is e i e>ntirmeel. 
(Figs. 376, 377.) 

The immediate treatment e)f this accident is often limited te) 
suprapubic evstostomy and drainage e>f the e-ave* of Retzius. Whilst 
such a measure commonly saves the life of the patient, it should be 
emphasized Ikjw essemtial it is te) ge> further anel make some 1 provision 
for the restoration e>f the continuity of the uredhra before 1 it is t e>o late. 



pelvi • rupl .lire >ftlie urethra 
foni])Jicat iiur ; fractured pel- 
vis. A, J Jeep -seated swell- 
ing (tender); B, Superficial 
bruising ; C, IJlood from 
meatus ; D, .Perineum nil. 
Tlx •re was ^ral in<; on com- 
pressing the iliac crests. 
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Int rapclvic rupture* of the* urethra occurs frequently at the apex 
of the prostate* in other words, the prostatic urethra is severed from 
the membranous portion. In addition, the puboprostatic ligaments 



i'i'l. r*T *». 1 mi | * I \ i< ■ i’ll) >1 lire of the urethra. The puboprostatic lL r ati lent s 
turn. ami the bladdn . \\ hi'h may Im* moderately distended. becomes displaced 
hw ari I-. i( 'f. /•*/-/. :;tt ) 



/•’itj. 1177. Kxl rap Mittmeal nipt tire of the Madder. The bladder is empty 
or practically so. (Of. Fitf. 
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arc torn. The loss of these ligaments, aided no doubt by the pressure 
of the extravasated products in the cave of Retzius, causes the neck 
of the bladder, with the prostate, to become displaced backwards 
( Fig. 378). It is this backward displacement which accounts for the 
hopelessness of remote restoration of continuity of the canal ; and if 
it is not rectified at the initial operation or very soon afterwards, we 
are bound to meet with the following depressing aftermath, which 
is fairly common 

A boy presents himself with a suprapubic fistula. The sinus is 
unhealthy and discharging purulent urine. I It 1 may have been fitted 
with a permanent suprapubic belt, but the reason for his appearance 
is that the fistula has closed down and will not admit the catheter. 
An examination of the perineum reveals an old scar, and there is a 

history of a fractured pelvis, rupture of 
the urethra, suprapubic drainage, and 
drainage of the cave of Retzius. At a 
later date (usually when the fracture 
has united) an attempt or more often 
several attempts has been made to 
restore* the continuity of the urethra, 
but without success. Continually wet 
and smelling of urine, subject to recur- 
rent attacks of cystitis and pyelitis, 
these cases arc poignant examples of 
what Rutherford Morison refers to so 
aptly as ** life-long tragedies". 

Permanent suprapubic drainage* 
is therefore most undesirable, (‘speci- 
ally in a young subject. It ran Ik* 
prevented, but only by correcting 
the backward displacement of the 
neck of the bladder before* it becomes 
anchored in its abnormal position. 
If this correction is effected at tin* 
time of the initial operation or very soon afterwards, there* is cverv 
hope of restoring the continuity of the urethra cventuallv. 

Methods of Correcting Backward Displacement of the Neck of the 
Bladder. — 

Direct Suture of the Urethra . — It can hardly be said that direct 
suture of the intrapclvic variety of urethral rupture is very practicable*. 
I he patient is almost always shocked- — shock is very much more* 
pronounced in this type of rupture* than in rupture of the* bulbous 
urethra. We are thus prohibited from attempting a deliberate 
operation. Direct suture of the intrapclvic variety of rupture must 
always be deliberate*, for it is, at the best, a diHicuit procedure which 
must be conducted at the bottom of a deep and hemorrhagic cavity. 



ligaments having been torn, i* pressure 
(arrow) of the extravasated p oduets in 
the eavo of Retzius causes the 1 eok of the 
bladder to be displaced backwards. 



('or reel i on btf 
can he corrected h 
the whole course < 
anchored in the a 
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that the principal indication for a retained catheter in urethral 
injuries is in complete intrapelvic rupture. We are dealing here 
with a "rave and desperately urgent accident where simplicity of 
technique is of paramount importance. Fortunately, it so happens 
that the very objection to the retained catheter, i.e., its stimulating 
effect on formation of fibrous tissue 1 , of such gre*at moment in lesions 
of the bulb, is of practically no account here 1 . The membranous 
urethra , unlike the bulbous . slum's verif little tendeneij to strieture formation 


t 



Apart from this fortunate coincidence, the 1 indwelling oat lied e*r, in its 
rok‘ of correcting backward displacement of the* bladder, more than 
justifies its place as a standard method of dealing with this diilicult 
situation. 

llarrv Hanks's method of dealing with an intrapelvic rupture of 
the urethra appears to me to be the best that has been devised. 
Suprapubic cystotomy is performed and a fully curved medal prostat.ie 
catheter is passed through the internal meatus along the 1 urethra te> 
the seat of the rupture. Another fully curved metal catheter is 
passed through the external meatus alemg the urethra until it comes 
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m contact, with the first. The two catheters are then taken one in 
each hand and manipulated gently until their beaks lie in contact witli 
one another, caul to end {Fig. 379). Ry gently withdrawing the first 
catheter and pushing the second one farther in, keeping the beaks in 
contact, it is possible to guide the second catheter past the seat of* 
the rupture and into the bladder. No force is required. The second 
catheter is made to protrude through the suprapubic opening, and 
a self-retaining rubber catheter is attached to it by means of a silk 
thread (Fig. 3N0). The metal catheter is then withdrawn from the 
external meatus and in this way the self-retaining catheter is drawn 
into place past the rupture. The opening in the bladder is closed 
and a drain placed in the space 
of Rctzius. The latter is of 


great importance, as it permits j 

extravasated blood and urine 

ol t Ik (at Ik tel. At tlu (lid ' /i 

of ten days the self-retaining ^ / jm 

catheter is removed. This may ^ Jjr 

re(juire an anasthetie. 

While Ranks's technique can 
be followed in its entirety in 

ver\ earl v eases, if a delaV of :hs I - In- ra ( .Hvi<- rupture of tl e 

urethra. Imlw ellint: cat heter hroiurht out 

more than SIX hours since the thr< u^h mi incision ill the perineum, 
accident has elapsed. I think it 

is advisable to drain the bladder suprapubically with a de Pezzer's 
catheter. An additional advantage of having a suprapubic drain in 
these eases is that the indwelling catheter can be changed by the 
railroad method (.see Fig. 379). This is a safeguard of the highest 
importance. 

In exceptional cases it may not be possible to engage the tips 
of the catheters without undue waste* of time. Under such circum- 
stances the tij) of the retrograde catheter in the perineum may be 
cut down upon after gently separating the partially flexed thighs. 
Even in the gravest eases such additional manipulation can add but 
little to the time and shock of the operation. A catheter can then 
be passed from the bladder to the perineum (Fig. 381) and the 
posterior end of the urethra is under control. 


Viy. ‘iS I .- lmrupclvir rupture of tl o 
urethra, huiucllnu: cat hot or brought out 
tlin u^h mi incision in the perineum. 



400 


KM ER KEN C Y S URG K I i V 


Case of Intrapelvic Rupture of the Urethra zvith ? an l ntraperitoneal Lesion. 
A Useful Method of Exploration . The Details of After-treatment Recorded. 

E. I)., a hoy of 12, was admitted in a very shocked condition, having 
been run over by a motor-ear. There was bruising over the bypogast rium, 
and blood was trickling from the meatus. The abdominal wall was rigid 
all over, but through this a swelling could be palpated in the bypogast rium, 
and dullness extended half way to the umbilicus, rather higher on the left 
than the right. Erie Erichsen’s sign for fractured pelvis was positive*, and 
grating could be easily detected. There was no bruising in the perineum. 

A diagnosis of probably intro- 



pelvic rupture of the urethra 
was made, but, on account of 
tin* general rigidity, it was 
considered possible* that there* 
was also an int rnpcritoncul 
lesion. 

The pat ient was taken to 
the theatre, and after the* 
ure thra had been washed out 
with a solution of me*reuro- 
e'hronie* a soft rubber catheter 
was introduced. As soon as 
the* ele*e*p urethra was entered, 
a (plant ity of bright blood 
passed down the* catheter, 
which e*ould be* passed no 
further. The diagnosis of 
intrapelvic rupture* of the* 
urethra was confirmed. The* 
patient was ana sthe t i/.cd 
forthwith, and the* introduc- 
tion of subcutaneous saline* 
commenced. A right para- 
median incision was made* 
above* the* pubis, the* rectus 
muscle* be ing split. The peri- 
toneum in the upper part of the 
incision was opened . and bp 
this means it was ascertained 


Ti'l. 382. — 1 nit <*r oprnitinn for int r.i 

}>(*)vic nipt tiro if urethra. The stipnipuhie 

(Irainage tube In been ronneet e<| to « Cathenrt's 
ovneuator. 


that there zcas no blood or 
urine zeithin that eavitff. Look- 
ing downwards into the* peri- 
toneal e*avitv one could see* 


the peritoneum pushe*el up- 
warels by extra vasated blooel beneath it. Tin* peritone*um was therefore* 
closed and the cave e>f Rct/zius opened up. The* planes of pelvic fascia 
were infiltrated with blood and urine*, and the bladder was moderately 


distended. The operation proeee*ded along the lines already described. The* 
bladder was opened, and a taster’s sound passed flown the* internal meatus. 
The thighs were then abducted, and after the skin had be*e*n sterilized, the* 


beak of the instrument was palpated in the* perineum. A tiny incision in 
the middle of the perineum exposed the tip of the bougie, which was then 
withdrawn. A gum-elastic catheter earrving a silk thread was substituted. 


anel its beak was made to protrude through the incision in the perineum. 
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Tlu* catheter was pushed onwards from above until about, two inches only 
lay in the bladder. The bladder was then closed about a de IVzzer catheter, 
leaving the silk tliread referred to hnn<dng out. TIk* rest of the wound was 
closed with drainage of the cave of Hetzius. 

The patient was returned to bed. and the foot of the bed was blocked. 
'The de IVzzer was connected to a Cat heart’s evacuator (Fig. .TS2). Each 
day the bladder was washed out with mereuroehrorne solution. After a week 
the catheter was changed by the ‘railroad* method. Five days later it 
was npain changed, but this time the catheter was brought out of the 
external urinary meatus instead of through the wound in the perineum. 
A week after this it was ascertained that a bougie could be passed from 
the meatus into the bladder. The patient was amest het ized with "as for 
each of these manipulations. Convalescence was uneventful. Several 
months afterwards a No. Hi French bougie readily entered the bladder, 
and at the present time the patient is symptom free, although he still 
attends at regular intervals for the passage of a bougie. 

The best results will be obtained after a very early operation. 
As in the ease of rupture of the bulbous urethra, the after-treatment 
consists in regular dilatation. If in the early days the catheter be 
changed bv the railroad method we are spared much ditbeultv and 
a u \ iet \ . In one ease . J. II. 1 Nnvers found that lie could not replace 
the catheter. lie therefore introduced a eystoseope into the supra- 
pubic wound, and by its aid was enabled to pass a ureteral catheter 
through the internal meatus and thence alone the whole urethra. 


FOREIGN BODIES IN THE URETHRA 

In the male, foreign bodies are usually introduced into the urethra 
with tin* object, of relieving acute retention. More often than not the 
foreign body fails to 
id \e the desired relief, 
and we have to per- 
form the dual service 
of ret rieving the object 
and relieving the reten- 
tion. In locating tin* 
foreign body a radio- 
graph is often valuable 
(Fig. .TSB). I Arthro- 
scopy should be j >t*r- 
fo r m e d w h e n e v e r 
possible (Fig. BN4). Hy 



this means the foreign 
body, if in the anterior 
urethra, can be seen. 


/■’/;/. US ll Hairpin in luillxais and iiirmbranons 
urethra inserted hv n patient t<> relieve aciilc retention. 
\ in n invt hroscnpt' obturator. 


Many, if not most, foreign bodies can be extracted in the following 
way. The obturator of the urethroscope is left in situ , and a pair 

u. s. 
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of alligator forceps seizes the foreign body (Figs. 38.7. .'{SO). Tile 
obturator, forceps, and foreign body are then removed cn bloc (Fig. 
387). 



Fig. 385. — Foreign body in urethra. Urethral forceps are introduced through 
an obturator. 


B. G., aged 48, bad been drinking heavily one Saturday night, and on 
getting home found that he was unable to pass urine. Towards morning 
the pain became intolerable, so, having armed himself with a hairpin, he 
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went downstairs and proceeded to attempt to get relief. A few hours later 
he was admitted to hospital with the bladder extending almost to the 
umbilicus and the hairpin lost within the depths of the urethra. Morphia, 


Fi<j. Alligator f.nv<*p 



gr. J, and a hot bath relieved the retention. After urethroscopy the hairpin 
was caught with alligator forceps through the obturator of the urethroscope. 
The forceps, obturator, and hairpin were then extracted together. 


Irregular foreign bodies, or those 
of long standing which have become 
encrusted with phosphates, arc best dealt 
with by opening the inferior wall of the 
urethra at the site of the obstruction. 
After the 1 (extraction lias been effected, 
the concomitant infection renders it 
necessary to leave the lips of the wound 
widely open. 

In the absence of a urethroscope, pins 
and needles in the anterior urethra may 
be extracted by angulating the penis in 
such a way as to make the sharp point 
of the foreign body protude through the 
floor of the urethra. In the east 1 of a 
needle, once the point has protruded it 
may be extracted immediately : but a 
pin. on account of its head, must he 
manipulated so that the head points 
towards the meatus, into which forceps 
have been introduced to grasp and re- 
move tilt* pin. 



External Urethrotomy. -The indica- 
tions for external urethrotomy as such 
will be confined to the removal of foreign 

bodies and urethral calculi when other methods have failed. As the 
other methods which have been detailed are almost always successful, 
the indications for external urcthrotomv are necessarily limited. 
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Technique . — -Lithotomy position. Wheel house's staff {Fig. 388) 
is passed to the point of obstruction and then rotated, so that the 
groove lies towards the floor of the urethra. Cutting on to the 
groove, the urethra is opened and the obstructing agent is removed. 

I make no reference to external urethrotomy and Whcelhouse’s 
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Fig. 388. — Whoelhouso’s staff. 

(>]>eration in the treatment of acute retention from stricture, for I 
believe that these eases are better treated l>v suprapubic catheteriza- 
tion, followed at a later date, when the function of the kidneys has 
been shown to be satisfactory, by internal urethrotomy. 

THE PENIS 

Meatotomy. — This is a satisfactory little operation and is not prac- 
tised frequently enough. Pin-hole meatus and atresia meati are the 
indications 'par excellence for this measure, but there are many eases in 
which the meat us is small enough to prevent the int roductionof a catheter 
of satisfactory calibre or the obturator of a urethroscope. A urethral 
calculus sometimes can lx* extracted after the meat us lias been enlarged. 



Fig. 389. — Meutotomy. A, Xuvnciin bciii" injected just |>clo\\ the meatus; 

B, A bistoury is inserted into the meat. in and n cut is made in a downward direction 
through the an.'csthetiz.ed area. 

Technique. — Local amesthetie is introduced with a line needle 
into the glans immediately beneath the meatus {Fig. 389, A). Quite 
a small quantity is suflicicnt, and only one puncture hole is necessary. 
A bistoury is passed into the meatus with its cutting edge downwards, 
and with one sharp cut the meatus is enlarged {Fig. 389, B). Unless 
a sound of suitable calibre is passed into the meatus each day for 
four or five days the atresia will recur. 
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COMPLICATIONS AFTER CIRCUMCISION. 

A troublesome* eomplicat ion after eiremneision in the adult is 
post-operative priapism. Rromides, of course, art 1 hel])ful in allaying 
erection. In addition, an intelligent, patient should be provided 
with an ethyl chloride spray, which he can apply to the organ as the 



/'/</. Till' 11" fV;"!l.il st it c| , 

need arises. // ainorrhape after circumcision usually occurs from the 
region of the 1 franum. 'the three-in-one frienal stitch minimizes this 
untoward occurrence (/wg. :I00). Further it can be used with 


an*a. A vaseline gauze ‘tourniquet* 

(E/g.v. .401, 002) is an excellent dressing. 

When persistent bleeding occurs after 
eiremneision h.emophilia should be suspected at once and measures 
must he taken forthwith to supply an adequate amount of pro- 
thrombin (p. UNO). 

Retraction of the skin covering the penis, halving the shaft bare 
is not unknown, particularly after the operation where no sutures 
arc used. The condition is remedied by placing appropriate stitches 
after cleansing carefully the exposed area. 

Paraphimosis. Wrap the end of the penis, including the strangu- 
lating hand, in a pad of cotton-wool soaked in a mixture of 0-1 per 
cent adrenalin and 10 per cent cocaine. Keep the compress in place 
fifteen minutes. On removal of the compress, the (edema will he 
found to have disappeared, and with a little traction the prepuce 
can be restored to its original position. Circumcise later to avoid 
a repetition. 



Fi</. Method of applying 

the dressing shown in Fi<f. .Thl. 
( After Sr/i untu'nr . ) 



406 


EMERGENCY SURGERY 


The foregoing treatment has reduced tlu* nuinber of eases in 
whieh the* classical operation — general anaesthetic, nicking t lie con- 
stricting band (Fig. 69, ‘5) in several places, and forcible reduction 

with the thumbs (Fig. 694) will be 
required. 

Acute Balanitis. -Slit up the pre- 
puce with scissors under gas or evipan 
anasthesia. and Hum apply fomenta- 
t ions. Sitz bat hs are a useful adjunct . 
A bromide mixture will control pria- 
pism, a painful accompaniment of the 
irritation. Circumcision should be 
performed only when t he in Ham mat ion 
has subsided. 

Phagedaena- Phagcdana is now 
seen comparatively rarely. The gan- 
grene spreads up the penis, and may 
involve the scrotum, and even the 
abdominal wall. The initial lesion is 
usually a chancre 1 or chancroid, to 
whieh is superadded an infection of saprophyt ie organisms. Labadie 
emphasizes that the determining factor in t he spreading of the gangrene 
is some 1 form of surgical intervention, notably slitting up the prepuce, 
and particularly circumcision, whieh opens up new avenues for the 
organisms to invade 1 . 




Fuj. .‘MM. I’wo methods of forcible reduction of a paraphimosis. (AJtrr Loirslnj.) 

In the first place a conservative line of treatment should he 
adopted, and it is usually successful, although progress is often slow. 
Hydrogen peroxide should be used liberally, for the prevailing organisms 
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are anaerobes. If the ohms sloughs. sev(‘re secondary haemorrhage 
is probable, and to avoid this, partial amputation of the penis in 
eases where the base is comparatively healthy, or removal of the 
sloughing area with the actual cautery, becomes neccssnrv. Finally, 
remember the likelihood of urethral stenosis following the suppuration, 
and prevent this by passing bougies rcgularlv. 

Penile Peri-urethral Abscess. The abscess arises in an infected 
follicle of Littre, as a complication of acute (rarely chronic) urethritis, 
A tender induration can lx* felt on the under surface of the penis. 
Left to nature, the abscess frequently bursts externally, and a urinary 
list ula may result. Early incision per urethram is the best method 
of abruptly terminating these untoward possibilities. The operation 
is successfully carried out under gas anasthesia. The help of an 
aero-urethroscope is desirable: but if the abscess is near the meatus, 
as it usually is. it may be dealt with by inserting a tenotome down 
the urethra. 

Severe Haemorrhage from a Urethral Chancre. In the single ease 
of this condition which has come under my notice, a catheter was 
passed and the penis lirmly bandaged. The method proved effective. 

Haemorrhage after Internal Urethrotomy. In a ease under my 
care the hamorrhage started on the sixth da\ after operation : it was 
cheeked b\ lying in a catheter. Evident!) some of the blood had 
passed backwards into tin* bladder, for clots were evacuated when 
the bladder was washed out. For some davs dark, blood-stained 
urine was passed, but the wash-outs were always soon returned clear. 
Infection supervened, and the patient died of pyelonephritis. Here 
was a mistake. Suprapubic c\stotomv should have been performed 
as soon as the bleeding was recognized. Not only would this measure 
ha\e presented urine passing osar the lacerated tissues, but. what is 
(Wen more important, all the blood-clot could base* been evacuated 
from the bladder instead of allowing some 1 of it to remain and putrefy, 
which undoubt edls was the cause of death. 

Persistent Painful Priapism. Mans eases of persistent painful 
priapism are due to thrombosis of the deep pelvic wins. It is a 
recognized complication of leukiemia. and at the preliminary exam- 
ination do not forget to examine the spleen for enlargement. 

Whether the cause of the priapism is neurological or vascular, 
if erection has persisted for two days thrombosis exists in the corpora, 
and this thrombosis is sutlieient to sustain the erection. The use 
of sedatives, narcotics, hypnotics, and cooling lotions is absolutely 
useless. Intraspinal amesthesia is effective provided thrombosis has 
not occurred. 
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The most useful form of treat ment, which is applicable to every 
case, is as follows 

A point on the skin of the penis about midway down the organ 
is amesthet ized. and the underlying fascia is injected with local 

amesthetic also. An aspirating 
needle of large size lit ted to a 
syringe is plunged intc tin* corjms 
eavernosum. On withdrawing the 
piston dark blood is evacuated 
( I'll*. dOa). The needle is passed 
in more deeply and the corpus 
eavernosum of the opposite side 
is aspirated. When aspiration 
has been effected ilaccidit y occurs. 
Normal saline is then injected and 
the priapism reappears. Aspira- 
tion and injection arc* repeated 
several times in order to wash out 
the spongy mesh-work, and the 
organ is left in tlu* llaeeid con- 
dition. There is no contra-indication to repetition of the niaiiuiivrc 
at a future time, should it be necessary. 

Strangulation of the Penis by Rings. After a ring; has been placed 
upon the penis venous engorgement follows and strangulation ensues. 
In early eases the ring may possibly be* removed after a compress of 
adrenalin has been applied. Aspiration of the corpora cavernosa with 
a needle and syringe may assist by lessening vascular engorgement. 
When the ring has been on for some time and is firmly embedded, the 1 
aid of a locksmith must be sought. 

Yermooten describes a east* where the offending ring was of thick 
east iron and could only be dealt with by an elect ricallv driven circular 
saw. The saw was applied at two diametrically opposite points, out* 
of which was cut half way through the thickness of the ring, 
whilst at the other the machine was stopped when it had almost 
traversed the whole thickness of the iron. The ring was linallv severed 
with a cold chisel and a hammer, Guillot, confronted by a baker 
with a gold wedding ring firmly impacted upon the penis, used the 
ingenious method of dissolving the gold in a mercury bath. 

Simple homely methods are sometimes useful. When newly 
appointed as a casualty ollieer, I was confronted by an excited 
individual who demanded that a friend in a cab outside should sec 
the doctor alone. Draped in a long cloak, the friend was duly led 
behind the examining screen. The cloak having been removed, the 
cause of the excitement was evident, for the patient’s penis was 
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impacted in a stone hot-water bottle, which he supported with his 
hands. A wet towel having been placed over the receptacle, release 
was effected by the blow of a hammer. 

Fracture of the Penis. -Fracture of the erect penis is a rare but 
quite definite accident. In eases in which it has been noted there are 
usually evidences of old-standing peri-urethral Jibrosis. Some patients 
have alleged that they heard a snap at the* time of the accident. The 
or^an suddenly becomes flaccid, and excruciating pain is followed 
by <rrcat swelling from the extravasated blood. 

d’lie condition should be treated by immediate operation. 
Through a suitable incision clots are turned out and the corpora 
cavernosa repaired with sutures. When t Ik* corpus spongiosum 
is the* seat of the rupture, in addition to repairing this structure, the 
torn urethra must be united carefully. 

De la ('our and Stephens recorded a east 1 of rupture of the corpus 
cavcrnosum which occurred during coitus. The subcutaneous tissue 
of the penis and the whole of the scrotum wan* discoloured with extra- 
vasated blood. Immediate operation was performed. The tunica 
albuginea of the left corpus cavcrnosum was found torn. A lar^e 
thrombus was lifted out of the cavity in the cavernous plexus. The 
tunica albuginea was then sutured. C omplete recovery and unimpaired 
function resulted. 

In Halloran's ease it was the corpus spongiosum which was torn. 
A man a^ed ah noticed sudden pain during coitus. Soon afterwards 
the penis became swollen, cold, and (edematous distal to an angula- 
tion. There were subcutaneous ha'inorrha^cs. and bleeding occurred 
from the meatus. Halloran made an incision and expressed blood- 
clot. The torn urethra and corpus spongiosum were then repaired 
with sutures. 
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CHAPTER XXVI 

THE TESTIS 
ORCHIDECTOMY 

Ohciiidectomv as an emergency measure should he* performed randy : 
so often the testis can be saved. The principal indication for urgent 
removal of the testicle is torsion when untwisting cannot be effected 
satisfactorily, or when gangrene has set in. 

Technique. — The incision is the saint 1 as that used for inguinal 
herniotomy. The testis having been delivered, the cord is isolated and 
crushed at a point conveniently distant from the external abdominal 
ring. The cord is then translixed and ligatured. To err on the side 
of safety, it is a good practice to employ two ligatures, one applied 
a quarter of an inch distant from the other. When the ligatures are 
securely in place t lie cord is severed and the testicle removed. 

Post-operative Slipped Ligature. The spermatic cord is a very 
vascular structure which retracts readily, and insecure ligation of 
it can prove an unpleasant complication. M. F. Campbell reported 
a ease where fifteen minutes after an operation for varicocele the 
patient's dressings were found snaked in blood. The wound was 
re-opened promptly, hut the bleeding stump had retracted so far that 
it was necessary to incise the muscles of the lateral nbd< 
and retract, them widely before the proximal venous 
be retrieved. 

INJURIES AND LACERATIONS OF THE TESTIS 

Even when the damage is severe, repair is possible, as is 
shown by the following ease described by F. J. Cotton : 

A man was hit on the scrotum whilst playing baseball. Excruciating 
pain and shock resulted, and this was soon followed by the development, 
of an enormous scrotal luematoma. The testis was exposed, and, after 
blood and blood-clot, had been swabbed away, a fragmented testis, which 
looked as if it had exploded under the swift impact, was displayed. The 
tissues were sewn up layer by layer, and the wound was closed without 
drainage. The scrotum was supported by light pressure. Convalescence 
was uneventful. 

H/EMATOCELE 

Haemorrhage into the tunica vaginalis may occur as the result 
of trauma or spontaneously into a pre-existing hydrocele. Absorp- 
tion of blood from this situation is slow and uncertain. It is better 
to remove the blood-clot, promptly. 
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The tost is can lx* exposed through an inguinal incision under local 
amesthesia, and can l>c delivered without pain if the cord is infiltrated 
with 1 per cent novocain just outside the external abdominal ring. 
Once it is delivered, tin 1 tunica vaginalis is incised near its upper pole, 
and the clot is turned out. The operation may he concluded hy turning 
the hydrocele sac inside out (Jaboulay’s operation), or one of the other 
operations for the radical cure of a hydrocele can he performed. 

Oreat attention must he paid to luemostasis. for if the slightest 
oozing occurs a scrotal lucmatoma is liable to develop. After all 
operations upon the testis, scrotum, and inguinal canal, in order to 
minimize dead space, it is a good practice to support tin* scrotum 
firmly by bandaging or adhesive strapping. 

Post-operative Scrotal Hsematoma. — The long wait necessary for 
absorption to take place and risks of infection of massive blood- 
clot can be obviated by evacuating promptly the blood and blood-clot 
in the following manner. After suitably infiltrating the overlying 
skin with local amesthesia towards its most dependent part, the over- 
full scrotum is punctured with a trocar and cannula. Through the 
cannula the blood-clot is broken up and washed out witli normal 
saline introduced by a syringe attached to a lumbar puncture needle. 
Afterwards the scrotum is elevated and compressed by strips of 
adhesive. It seems customary to adopt an expectant attitude in 
these eases, which arc not rare'. Since adopting this simple measure 
I have been gratified with the results, and particularly with the 
hastening of convalescence. 

ACUTE EPIDIDYMO-ORCHITIS 

It is unwise to jump to a conclusion that acute epididymo- 
orchitis is necessarily gonococcal. An attempt should he made early 
to isolate bact crio’ogically the infecting organism. In the first 
instance all will agree that treatment should be expectant. The 
patient is confined to bed with tlu* inflamed organ and its fellow 
supported on a bridge of adhesive' (E/g. 3DG). H. \X. Turner recom- 
mends ice applications for the first forty-eight hours, and if the pain 
and swelling begin to subside, heat is substituted for ice. Endcr 
this regime the majority of casts subside. 

In Hritain. operation for acute epididymo-orchitis is seldom 
undertaken at present, unless, of course, a subcutaneous abscess 
forms. There can be little doubt that a too conservative attitude 
in these cases is a cause of unnecessary suffering, recurrence, chronicity, 
and malt' sterility. Turner's views on the matter are sound. If the 
pain and swelling have not commenced definitely to subside by the 
third or fourth day. the advisability of carrying out the following 
procedure should receive attention. 
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The area is shaved as far as possible, and the skin is prepared 
with picric acid, for iodine irritates the scrotum. Turner advises 
local amesthesia, bill in niv eases 1 have found the parts too tender 
and inflamed for successful infiltration, and consequently have given a 
spinal amesthetic. which answered admirably. 



t'hj. .’{!)(!. .\ splint lor tin* tost irlrs. liro.ul ,idln*siv«> pl;is|»'i is <*inp|o\ ol tu 

in;iU<* t lie 1 i 1 1 i_ r . 

Operation. —The organ is explored through a lateral incision in the 
outer surface of the scrotum . exposing the entire epididymis and cord 
for two inches. 

Step 1. After an incision through 1 1 1 < * coverings 
of* the testicle, such as that shown in Fig. .‘b)7, the 
epididymis is freed from adhesions and the cord 
separated from its bed. The vas is exposed and a 
hollow needle inserted into its lumen. Ry means of 
t he needle acting as a cannula tin* vas is cathctcr- 
ized with a strand of silkworm cut. If the vas is 
patent and no pus exudes, its sheath is closed with a 
catgut suture. If pus is present, the silkworm cut is 
left in place and brought out through the skin at the 
upper angle of the wound. 

Step 2. — When a secondary hydrocele sac is 
present it is incised. This is done through a simple 
longitudinal incision at a point opposite the epi- 
didymis. 

Step 3 . — An incision is made over the entire epididymis (Fig. 
398), which is separated from its sheath by blunt dissection. The 
epididymis is probed systematically with a sharp instrument in search 



Fig. W. — In 
cision for dncom- 
p i*o s si o n o l‘ t h o 
opididymis. (After 
R. W. Turner.) 
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of ;m abscess. A piece of rubber dm in is inserted and tlu* sheath 
united over t Ik* drain (Fig. 31)1)). The wound is Host'd and the 
drains removed upon the third or fourth daw 

The immediate relief of pain which follows decompression of 
the epididymis and the subsequent rapid convalescence prompts 
one to recommend wholeheartedly this operation in severe eases of 
cpidid ymo-orehit is. particularly those where the infecting organism 
is the Bacillus call. 

In eases oi acute gonococcal epul idi/mo-orch it is of moderate severity 
very favourable results arc* reported from the use of a 7*5 per cent 
solution of calcium chloride administered intravenously. The chief 



pi; in >i I in tin- lumen the \;m t<> drum F'kJ. .■)!>!). Closing the epididymis with 

pus therein. drainage. 


symptom following the injection is a sense ot heat all over the 1 body, 
but this lasts only a few moments, and no other untoward symptoms 
have been reported. Often within twenty-four hours the inllamed 
painful testicle begins to assume a normal appearance. Curiously, 
the urethral discharge is quite unaffected. Two drachms ol calcium 
chloride are dissolved in 1 oz. of distilled water (this is the stock 
solution) ; *2 e.e. of this are boiled in a test-tube and drawn into a 

sterile l()-c.c. syringe, into which freshly prepared normal saline is 
added up to 7 e.e. The contents of the syringe are then injected 
intravenously, very slowly. In many eases only one injection is 
necessary to produce* a gratifying improvement, but in the* majority 
of eases several injections are necessary at intervals of between two 
and live da vs. 
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ACUTE EPIDEMIC FUNICULITIS 

Acute epidemic funiculitis is due to a streptococcal thrombo- 
phlebitis of the pampiniform plexus. An acute hydrocele is a regular 
accompaniment. The general symptoms are often grave, and unless 
surgical treatment is resorted to early, death results from septiejemia. 
Operation is imperative before the fourth day if death is to be averted. 
The operation recommended by Rird is to open freely the tunica 
vaginalis and separate the constituents of the cord, leaving the wound 
open. This disease is rare. Epidemics of this curious disease have 
occurred in Egypt and India, but it is unknown in Europe. 


TORSION OF THE TESTIS 

Torsion of the testis, perhaps more accurately called torsion 
of the spermatic cord, occurs relatively frequently in maJdcscended 
organs. It has been my experience that it is the fully descended 
testis which is somewhat more often affected. The factors which 
favour torsion are illustrated in Fig. 400 . and it is 
(dear that torsion occurs seldom, if ever, in a normal 

Fkj. 100. - Diagrammatic representation <»f the predis- 
posing causes of I orsinn of tin* s pernio t ie eon I . A. ( 'om plot e 
and high investment of t lie t est is. epididymis, and cord hy 
the tunica vaginalis: B. Test is and its adnexa hang in the 
vaginal cavity like a clapper of a hell ; C, The cremaster 
muscle, which is attached spirally, will readily cause 
rotation of lilt* clapper w hen it contracts vigorously . ( A fter 

M uschat.) 

testis. Consequently, if untwisting is feasible, pre- 
cautions should be taken at a convenient time to 
fix the testis by sutures in an anatomically correct position (see Figs. 
40*1 404 ). 

Torsion of the Fully Descended Testis. — This may be a dangerous 
diagnosis —dangerous if it conveys the suggestion of something which 
does not require an immediate operation. A ease which I have in 




Fig. 401. Explanation of how a small strangulated hernia may cause testi- 
cular symptoms hy pressure on the cord. 
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be done. Experience teaches ns that in the majority of instances 
when untwisting has been performed after the sixth hour atrophy 



F'U*. 40.4, 4<»4.- Method of niH‘hoiin<z the testis \ 
renee ol torsion. The left-hand ( i u r< • shows Intel! 
hand niedin I nut t tress sutures of the septum dsirt< 
eiieh <*fi s< ' through the tunica nlhuninen. Fine '-ilk 
nmteriid to employ in order to make the nnehorm. 


I niiittress sutures, the riel 
s. The sui 11 res are passed 
or t hre;H I is perlin ps the lx 
e permanent . 


of the testis ensues eventually, although it takes several months 
to become manifest. Therefore, if the testis appears blue-black and 

lifeless, the best course is to 
ligate* t he* cord securely and 
remove the useless organ. 

Torsion of the Maldes- 
cended Testis. It is often 
difficult, if not impossible, to 
distinguish this from a strang- 
ulated hernia. True, the cor- 
responding side* ol* the scrotum 
is empty and tlu* possibility of 
the testis as a cause of the 
painful tender lump in the in- 
guinal region springs to our 
minds. Notwithstanding, the 
lump in question often turns 
out to be a strangulated 
™ , ,, , , . , hernia, for is not a hernia a 

riq. 405.— I orsion of a maldoscendod testicle p . . 

removed from easo quoted in the text. iairlv regular accompaniment 
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of this anomaly ? There should be no hesitation in exploring the 
swelling promptly. 

IF A., aged 14, lor some years had a lump in his right groin. For 
three days it had been larger and painful, and he had vomited two or three 
times. On examination there was a large irreducible right inguinal hernia. 
The testicle on the left side was absent, and the patient had hypospadias. 
The hernial sac was opened and was found to contain a testis black in 
colour. The cord was twisted three limes. This was untwisted, hut there 
appeared to he noble in the testis. Orchideetomy (Fig. 405). Herniotomy. 
Kcoovery . 

TORSION OF THE APPENDAGFS OF THE TESTIS AND EPIDIDYMIS. 

Vestigial structures related to the t test i s and epididymis — - 
namely, the hydatids of Morgagni, the paradidymis or organ of 
(iiraldes, and the vasa aberrantia — are liable to undergo axial 
rotation. The commonest of these structures to twist is the pedun- 
culated hydatid (Fig. 40b). Colt reported the first ease in 1022. 
V. W. l)ix h as collected forty-two eases reported in the literature. 
Torsion of the appendages of the testis is 
essentially a lesion occurring before, or at the. 
age of. puberty. No doubt many eases have 
escaped recognition and have been looked upon 
as examples of epididy mo-orchitis of unknown 
origin. Apart from the orchitis of mumps, 
acute epididymo-orchitis is of t Ik* utmost 
rarity in young boys, whereas torsion of the 
appendages of the testis cannot be so exceed- 
ingly unusual, for Mouehet in France, who has 
been interested in this condition for some 
years, has personally operated upon thirteen 
eases. Therefore, if a boy gives a history that 
one side of the scrotum has become swollen 
following a sudden attack of pain, torsion of 
an appendage of the testis should at once 
occur to t he mind of the diagnostician. Treated 
expectantly, the affection runs a rather pain- 
ful course, accompanied often by pyrexia, but 
resolution occurs eventually in all eases. Im- 
mediate operation with ligation of the pedicle and amputation of the 
twisted appendage terminates the symptoms abruptly. 

IDIOPATHIC GANGRENE OF THE SCROTUM 

(Fournier's G a ng re nr) 

Idiopathic gangrene of the scrotum arises without apparent 
cause, and the progress of the disease is always the same — first 
involvement of the scrotum, then extension along those planes so well 

k. s. 27 
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known in urinary extravasation. The entire scrotal coverings slough, 
leaving the testes, hared to their tuniea, hanging exposed though 
remarkably free from gangrene. In II. Brunn s east 1 the gangrenous 
portion of the scrotum was excised and large incisions were math 1 
into the infected inguinal region. Potassium permanganate dress- 
ings were applied, and irrigations of a 1-0000 solution of potassium 
permanganate were instituted at regular intervals through Dakin s 
tubes. Polyvalent anti-anaerobic strum was also given. Under 
this treatment the infection subsided, and seven weeks later secondary 
suture was performed, after which the wounds healed per primam. 
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CHAPTER XXVII 

THE THORAX 

THE PLEURAL REFLEX 

Sudden death lias followed the insertion of a hollow needle 
into the pleura for diagnostic purposes in a sullieient number of 
instances to warrant its very serious consideration. The pleural 
rellex appears to occur via the vagus. Infiltration with novocain 
before inserting the needle is a good practice. It not only renders 
exploratory puncture painless, but definitely minimizes the risk of 
this alarming catastrophe. Cessation of the heart-beat thus caused 
should be the occasion to attempt resucitation by an intraeardiae 
injection of adrenalin, followed if necessary by cardiac massage. 

ASPIRATION OF THE CHEST 




The cut ry of air into t he pleun 
at the time of aspiration is to be 
avoided rigorously, for it favours 
collapse of the lung and spread of 
the infection. If the simple appara- 
tus shown in /7g. 107 was employed 
as a routine 1 1 u* possibility of air 
cut rv would be abolished entirelv. 



/•V;/. 4n7. A ppnrat for 
aspirating the chest. 


ACUTE EMPYEMA 

An important <juestion in the treatment of empyema is the time 
at which the operation is performed. If thoracotomy can be delayed 
until the aspirating needle withdraws frank pus. really thick* ‘laud- 
able' pus. resection of a rib and drainage gives highly satisfactory 
results. 


* In order to avoid ambiguity as to what is meant by "thick' pus some of 
the aspirated Hu id should he placed in a test-tube and allowed to stand for 
twenty-four hours. At the end of this time, if it is really thick pus, eight- or 
nine-tent hs will be solid. 
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An experience of empyema during the 1918 influenza, e])idemie 
convinced me that rib resection in the presence of merely thin, blood- 
stained. semipurulent fluid was attended by an appalling mortality. 
Soon after the operation the circulation appeared to become Hooded 
with a dose of toxin with which the patient was unable to deal. “ Dur- 
ing an active pneumonia with all the vital forces of the patient 
mustered in resistance, even a minor operation may be followed by 
true surgical shock. The removal of a portion of rib may cause 
battering impulses along the nerve routes that serve to break down 
the resistance of a system that is already swaying in the balance ’’ 
(Gridin). 

Young children below the age of a stand rib resection badly. 
The mortality in very young patients is too high to warrant continu- 
ance of this method: intercostal drainage* offers a better prospect. 
On the other hand, for most empyema t a occurring in older subjects, 
drainage by rib resection under local amesthesia remains a highly 
satisfactory procedure, carrying a low mortality and a good end-result. 
Local amesthesia must always be the method of choice, for. when 
one lung is functioning 
but feebly, it is obvious 
that inhalation amesthe- 
sia would be dangerous. 

Technique of Drainage 
by Resection of a Rib. 

Twenty minutes before 
operation the patient 
should have a suitable 
dose of morphia. 

Position of the Patient. 

—This is important. He /v "' <os ' Tllr f,,r "" ' '"l-.'- 1 "" 

should lie on the unaffect- 
ed side with the arm supported, or, as 1 have found highly satis- 
factory, in the prone position {Fig. 408). The prone position is 
comfortable for the patient, and, when working with a local ames- 
thesia, ideal for the operator. 

Selection of the Rib to be Resected. — The angle of the scapula is 
palpated with the arm by the side {Fig. 400). The rib immediatelv 
below this point is the most suitable for resection. If the rib above 
this point is selected, the scapula will act as a shutter and consequently 
impede drainage. If a rib below this point is chosen, the chances of 
inadvertently performing a transthoracic laparotomy are much greater 
than might be expected. One often hears that the lowest possible 
true rib should be chosen. This is bad teaching. I have on three 



THE THORAX 


421 


occasions been called urgently to advise concerning omentum or 
other abdominal contents which had appeared in the wound whilst an 
operation for empyema was in progress. I have heard of the kidney 
being exposed in an endeavour to drain the pleural cavity at the 
lowest point possible. Therefore choose, not the lowest true rib . but 
one just ('tear of the scapula. 

When all is in readiness for the operation, when tin* skin lias 
been painted and towels are in position, the selected rib is found by 
palpation, the arm. as just noted, being by the patient's side. With 



77;/. -lull. -In selecting tin* rib must suitable for resection in empyema — 
i.o., tluit immediately below the untile of the scapula the arm must he by the 
side (A). The level of the scapula when t la* arm is raised is shown at B. 

the finger still marking this point the arm is held out of the way 
and there maintained throughout the operation. Infiltration with 
1 per cent novocain is begun. 

Resection of a Rib under Local Anaesthesia . — The skin over the 
rib is anesthetized for about four inches. The subcutaneous area is 
then in liltrated widely {Rig. 410). One pauses for a few moments 
to massage the (edematous tissues with a swab. The incision is 
made and deepened ; bleeding points are ligatured. It should be 
noted that the act of crushing the vessel with the ligature is 
painful. The varying amount of muscle encountered is inliltrated 
and divided. The periosteum is now in view, and the time is ripe 
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for the crucial point in anesthetization — viz. the perineural injection 
of the intercostal nerve. The needle is passed under the lower margin 

of the rib as far back 
as possible i.e., near the 
angle of the rib so that 
its point lies in the inter- 
costal groove (7'7g. 411). 
Of the structures in the 
intercostal groove the 
nerve lies lowermost, and 
so is within easy reach. 
The amesthetie lluid should 
be infiltrated slowly here. 
The periosteum is supplied 
largely from the intercostal 
nerves of the rib above 
and the rib below : there- 
fore secondary infiltrations are made about the lower edge of the rib 
above and the upper edge of the rib below. 



Fit/. 410.- 


-Einpyonm. Imilt ruling the subcut ancons 
tissues with local anivst lietic. 



Fig. 411. Infiltration of local ana*sthel ic prior to rib resect ion. The needle 
is passed into the intercostal spare'. Note that the nerve is the lowermost struc- 
ture in this space. The subsidiary areas of infiltration referred to in tho text are 
also shown, indicated by arrows. 


The whole length of the exposed periosteum is incised. Using 
the elevator (Fig. 412), the periosteum is peeled off to the edges of 
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(Fig. 415). Quickly a linger explores the interior ; gross adhesions 
in the immediate vicinity of the opening may bo broken clown, but 
there is no need to forage about in the pleura systematically ; indeed. 



Fi(j. 415. — Opening the pleura. A slight ipward lilt is given U 
the bette r to avoid lie diaphragm. 

this is to be disparaged. A gauze swab placed over the opening at this 
juncture prevents pus being shot into the face of the operator. The 
patient is rolled slowly almost on to his back to allow the (‘scaping pus 
to be collected in a receptacle: often a mass of purulent fibrin — a semi- 
solid coagulum— must be helped through the exit. This is accomplished 


by grasping it delicately with 
sponge holding-forceps. This 
jelly-like material is friable, but 
it can be extracted by employ- 
ing a light touch with the 
sponge holder at the correct 
moment, which is at the zenith 
of expiration. When as much 
pus as possible has drained 
away, the patient is rolled back 
into the prone position. A drainage tube is inserted- a good pattern 
is shown in Fig. 416, for it is impossible for this to be sucked into the 
pleural cavity. The tube should be short and have many fenestrations. 


I'i'j. 4 1 C». Tube for drain- 
ing tin* pleural cavity after rib 
resection. The splayed ends 
prevent its being sucked into 
the cavity. Note the compara- 
tive shortness of the tube and 
its many fenestrations. 
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Lilienthal has shown the fallacy of tin* Jong tube. This fallacy will 
be appreciated by a reference to Fill. 417. 

Ample dressings are applied. Hot-water bottles are packed 
around the patient so as to maintain warmth during his journey from 
the theatre to bed. 

.After-treatment — The tube should be turned after forty-eight 
hours, and gradually shortened. It is nut usually advisable to remove 
it for a week. The patient is encouraged to expand his lungs bv 
blowing water from one Woulfe's bottle to another (see p. *31 t). 



A’/;/. 417. A, Tin- fallacy of wsin^r a lonj* tula* in tlic pleural cavity; 

B, \ ^liort t u I *« * with many fenest rat ions completely drains the cavity. 

(.If try- f.ifictitfmf.) 

I performed the operation as outlined above in a consecutive 
series of 42 serious eases. Forty recovered. Of the two fatal eases, 
one was a man of (>h. 

Regarding irrigation of tin' eavitif , Dakin's solution or cusol is 
employed by some surgeons. I think it is a mistake to commence 
irrigation early— that is before the fifth day — for the movement 
exhausts the patient, and there is a possibility of Hushing the 
infection to a higher level. The only patients who have succumbed 
or have given rise to anxiety when 1 confidently expected a smooth 
recovery, have been patients whose empyema cavities have been 
irrigated. Personally I have given up irrigation after thoracotomy 
with rib resection. If the surgeon feeds that irrigation is desirable 
1 think he should do it, or supervise its being done, himself, as 
obviously considerable extension of the infection can follow forcible or 
otherwise unskilled pleural douching. 
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At the present, time views as to the best method of treating an 
empyema are conflicting. The somewhat, old-fashioned method of 
open drainage 4 appears to be thoroughly sound, providing it is not 
used in young children. For the latter the closed method of treat- 
ment is infinitely better. 

Some Complications of Empyema Operations and their Management. — 

Haemorrhage from the Intereoslal Artery. — Weeding coming from 
under the cover of the cut edge of the rib may be alarming. It 
is usually futile to attempt direct ligature, for the arterial wall is 
fragile and the artery itself most inaccessible. The following method 
of stopping the hamorrhage will be found to lx* of great service, and 
it is always reliable. 



/'nj. 41 X.- _H;i‘in<>iTlm,Lr<‘ from an intercostal artery. 
.Method of passing the ligature* around tin* ril>. 


If there is only a small 
portion oi* rib showing, 
extend the incision back- 
wards. There* should be 
about three*-ejuart ers of an 
ine*h of rib available, 'fake* 
the* large*st earned ne*e*dle*. 
anneal with a stout liga- 
ture*. and pass it round 
the* rib so that the point 
e*me*rge*s in the* intercostal 
space* he low (Fig. 41 «S). 
Ry this means a ligature* 
is thrown around the rib. 
A linger is passed into the* 
wound and so manipulates 
the ligature* that an aeie*- 


ejuate loop is pre*se*nt e>n 
the* under surface. Inte) this loe»]) a small r e > 1 1 e)f gauze* is inserted. 


After it has been ascertained that the* gauze* lie*s snugly within the* 
loop. the ligature is drawn tight anel tie*el. A length e>f the* gauze* 
should be left protruding from the wound. The arterv is thus ce>m- 


pressed against the bone by the gauze within the le>op (Fig. 41 h) anel 
the 1 uemorrhage is controlled. At the end e>f forty-eight heairs the* 
gauze may be removed by cutting t lie ligature. 

When the intercostal artery has been w'ouneled, it is usual! v the 


result of using Liston’s straight bone-eutting fore*eps. If the* rib she*ars 
shown in Fig. 414 are empleiyed, the frequency e>f the aee*iele*nt is 
reduced. 


Transpleural Laparotomy has been Inadvertently Performed. —In 
most cases the opening into the* pleura has been maele te>o le>w\ Pus 
has not been struck, fe>r the empyema is an cneapsuled one ne)t 
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extending into the lowest, part of the pleural cavity, otherwise the 
aeeident is unlikely to have occurred. The very fact that pus has 
not been found leads the operator to think that the pleura is still 
unopened, and so mistaking the diaphragm for thickened pleura, 
lu* plunges into t Ik* peritoneal cavity. 

Once the mistake is recognized, precautions must be taken to 
ensure that the pus sae is not opened until the repair of the diaphragm 
has been effected. On one occasion I was summoned hurriedly to 
the operating table where a mass of great omentum was presenting 
in an empyema wound. The omentum was stitched to the lower 
edge of the wound in order to occlude 
t I k* opening in the diaphragm. The 
rib immediately above having been 
resected, the empyema was opened. 

The patient made an uninterrupted 
recovery. In most instances, howeve r, 
the best practice is to sew up the* hole 
in t I k* diaphragm, using a small needle 
on a holder. This is not ditlicult. 
and rarely does harm result. 

77 te Rib which has been Resected 
is ton High or too Low ; it is Thought 
that Drainage will he / nudcijuatc. - 
R< ■sect a second rib immediately adja- 
cent. The anast hesia. of course, must 
be attended to. but the resection of a 
second rib does not take* long. 

The Pleura has been Opened, hut 
no Pus has been Found. It goes with- 
out saying that the operation would 
not have been unde rtaken if the aspir- 
ating needle had not withdrawn pus. 

First of all explore with the* linger. 

I\>ssiblv the* cmpvcma is a localized e>ne* anel a loculus may be entered. 
After this has been de>ne with a negative result, the possibility of a 
lung abse*e*ss e>r an interle>bar abse*ess must be* cemsidere*d. At this 
june-ture*. e>n t wo e>e*e*asie>ns I punctureel the lung with an aspirating 
ne*e*elle* anel Ibunel a large* abseess cavity. whie*h was drained successfully 
by e*mple>ying the* tee-lmiejue eleseribed e>n ]). 431. 
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h'itj. 4 l a. 
method < if 
from mi into 


— Diagram slmw in^ the 
■out rnllinu: hamionhaeo 
costal aricrv. 


THE CLOSED METHOD OF INTERCOSTAL DRAINAGE 

The* e*le>sc*el method of intere*e>stal drainage is te> be employee! 
as a rout ine in veiling ehildre*n, say, under six years of age. In older 
subjects this method should be eonlined, I think, to desperately 



428 


E MERGENC Y S URG ER Y 


urgent eases where the patient is too ill to be moved and drainage 
has to be effected as he lies in bed. Such easels are rare because a 
patient who is too ill to be moved should, as a rule, be treated by 
simple aspiration. 

As before, the time at which the operation is performed is of 
1 unda mental importance. From the Children s Hospital. Winnipeg, 
comes the following excellent, aphorism, “ When the organism present 
is a pneumococcus thick pus must be present for a week before 
drainage is undertaken ; when the organism is the streptococcus 
thick pus must be present for at least ten days " (MeEaehern). 
Simple as is the operation, its success depends upon minute attention 
to detail. 


The Rehearsal. -What may be termed the rehearsal can he done 
in the seclusion of your study whilst you are seated in an armchair. 
Nevertheless, it is truly the most important part of the procedure. 

Procure a No. lb or IS 



rubber catheter and a 
trocar and cannula. 
The cannula must be of 
such a size that the 
selected catheter just 
passes along its lumen. 
A close fit is essential. 
Also take a pair of scis- 
sors with you. Sit down. 
Pass the catheter down 
the cannula and once 
more make sure that it 
is a tight fit. Cut off 
the bulbous tail-piece ; 


Fifj. 420. — The rehearsal. When the point X reaehes the (nthetcr Call HOW 

the month <>t the cannula 1] inches ot the catheter pass m d ) t thromdl tllC 

should project, from the distal end of the cannula. A ^ ^ 

secondary eye lias been cut. Camillla. C lit a SCCOlld 


eve half an inch from 


the terminal eye. One and a quarter inches only of the catheter 
must project into the pleura ; allow this much of the catheter to 
protrude from the end of the cannula. Mark this point by taking 
a tiny chip from the side wall of the catheter with scissors, but 


make this mark where, when the all-important moment arrives, you 
will he able to see it clearly (Fig. 420). We will call this point. ‘ X . 

The Operation . — Select the correct intercostal space and apply 
a piece of ice to numb the skin. Inject local anesthetic. Make an 
incision very slightly longer than the diameter of the cannula. Drive 


the trocar and cannula into the pleura, but not far. Remove the 
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trocar ; almost as a reflex the left index finder is placed over the 
mouth of' the cannula. This prevents pus coming out. or what is 
more important, it prevents air being sucked in. The catheter, duly 
clipped with a lnemostat (Fig. 420 ), with its nose moistened with 
paraffin, is taken in the right hand which waits and seizes the oppor- 
tunity to pass the catheter into the mouth of the cannula directly 
the left index is removed. When the mark 1 X is reached the cannula 
is drawn out of the chest. Re fore removing the* luemostat a second 
luemostat is placed on the catheter, this time proximal to the cannula. 
We have now placed a catheter in the pus-filled pleura without allow- 
ing air to enter the thorax. Then comes the important stage of 
scaling the incision about the catheter. 

Scaling the Incision : McEachcrn's Technique . -This is accom- 
plished by applying successive layers of absorbent cotton-wool to 
which collodion is applied with a brush until a collar, live inches in 
diameter and half an inch thick, is built up about the tube. In 
order that this dressing may adhere firmly to the skin and adjacent 
catheter these parts must be clean and dry. This is brought about 
by washing them carefully with ether. To begin the application of 
t he dressing a layer of collodion is applied to the* skin with tlu* brush. 
A thin layer of cotton-wool is then laid on this base and smoothed 
out with the brush, which lias been dipped in tin* collodion. This 
ensures good cohesion between the dressing and the skin. Ry the 
application of successive layers of cotton-wool in a similar manner 
the dressing is built up to t he required thickness. The dressing will 
remain tight longer if the catheter is held immovable in the chest 
wall. This is accomplished in the following manner : when the 
dressing is about half applied a small round needle threaded with 
a double strand of silk is passed through the wall of the catheter 
(without entering its lumen) flush with the surface of the dressing. 
This double thread is then cut, leaving the ends about two inches 
in length. Another thread is then passed through the opposite wall 
of the catheter in a similar manner. These threads arc embedded in 
tin* dressing as it is completed and effectively prevent movement. 

To ensure that the dressing will not be disturbed in moving the 
child back to bed, it is fanned for twenty minutes be fort* the patient 
is moved from the operating table. The child is then returned to 
bed with the clamp still on the end of the catheter. To allow the 
dressing to set more firmly this clamp is left in position for three 
hours longer. The catheter is then connected with the drainage 
apparatus (sec p. 430 ). when the clamp is removed, and the pus drains 
into the bottle. If the effusion is large and the surgeon wishes to 
decompress the lung slowly, this can be done by removing and apply- 
ing a clamp at intervals. 
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by stitching the intercostal muscles and pleura to the 4 lung surround- 
ing the periphery of the abscess (E/g. 424). If space permits the skin 
can be also stitched to the marsupialized area, thereby making doubly 
sure that the exposed portion of lung overlying the abscess is com- 
pletely shut off from the pleural cavity. It is usually wise to defer 
opening the abscess for at least 2 or 3 days. By this time adhesions 
have formed, walling off the pleura, and the abscess is opened with 
the point of a cautery. 

WOUNDS OF THE LUNG AND PLEURA 
Haemothorax from Laceration of the Lung. — -There is still undue 
reluctance about opening the thorax in necessary east's. Thoracotomy 
to arrest luemorrhage is analogous to laparotomy for ruptured 
ectopic gestation. Even in patients who are almost moribund 
operation can lx* undertaken with a reasonable hope of success. 
The steps of thoracotomy for luemorrhage will be given by citing 
an actual ease. 



Fig. 4-5. — Ha*motJiora\ . Collecting tlio blood lor ant o- 1 iunsj usion. 

A boy of 10 fell from a tree, lie was admitted to the Royal 
Northern Hospital some hours later, pale and dyspnaic. complaining 
of pain in the left side of the chest. Respirations were laboured 
and rapid. Both anteriorly and posteriorly the left side of the* 
thorax was dull up to the level of the third rib. An X-ray examin- 
ation revealed a fracture' of the sixth rib and showed that the left 
side of the thorax was full of lluid. Aspiration was performed 
and pure blood was withdrawn. In spite of morphia and rest his 
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condition became critical, and lie was hurried to the operating theatre. 
A skilled anaesthetist was available, so he was given gas and oxygen. 
In other circumstances local anaesthesia would have been employed. 
A long incision was made between the sixth and seventh ribs (see 
Figs. 425 and 427) exposing the intercostal muscles, and towels were 
clipped to the skin edges. A large catheter was then inserted into 
the pleural cavity through a cannula, and blood flowed down the 
catheter. The blood was collected in a jug containing citrate solu- 
tion. After a pint and a half had been collected the operation was 
continued. By a sweep of the knife through the intercostal muscles, 
the pleura was opened. The sixth and seventh costal cartilages were 
divided with the scalpel, t he internal mammary artery being ligated. 
A mechanical retractor having been inserted, the interspace was 
opened widely. The heart could be seen beating quite strongly 
within the pericardium, which was reassuring, for at tin* commence- 
ment of the operation the radial pulse was barely perceptible. Some 
blood was still in the pleural cavity: this was mopped up with 
an abdominal pad. 

Suture of the Lung. -The collapsed lung being seized with a 
Denis Browne's forceps, the lower lobe was drawn out of the wound 
(Fig. 42<>). A lacerated wound was seen at once and sutured. The 
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sutures held well - the Jun.u* is not nearly ns triable ns, lor distance, 
the liver. A small bleeding’ point could l>r seen m n teal <d a reflexion 
of the pericardium on to the diaphragm. I his was attended to by 
under-running the bleeding point with a ligature on a needle. I hemo- 
stasis now appeared complete. The last tract's of blood and blood- 
clot were removed from the pleura with swabs on a holder. 

(Insure of the Thorn.). The mechanical retractor was removed 
and the ribs tell together: they wen* approximated snuglv by 
inserting loops of catgut around them with a large curved needle. 
Before tying these sutures a catheter was placed in the inferior 

angle of tlu* wound. The skin was 



then closed tightly with a running 
suture. 

Obliterating the Pneumothorax. 

A bladder syringe having been con- 
nected to the catheter, as much air 
as possible was aspirated from the 
pleural cavity ; the catheter was then 
clipped with a haanostat. 

I he patient after being wrapped 
up warmly was transferred to bed. 

Auto-transfusion. The blood 
which had boon collected was admixed 
with saline and given by the con- 
tinuous method. Tlu* tirst pint and a 
half was run into the vein compara- 
tively quickly. 

Post-operative Treatment. Tlu* 
next day the patient's condition was 


Fit /. 4-7. — Thoracotomy for rup- 
tured Iuiijj:. The patient eon vale, seen t . 

To show the extent of the incision. 

day. The lung soon expanded, 
(Ff. 427). 


satisfactory. Breathing exercises with 
a Won lie's bottle were ordered. The 
catheter was removed on the fifth 
and convalescence was uninterrupted 


Penetrating Wound of the Lung (e.g.. stab or bullet wound).— 
The only modification of the foregoing technique is that both the 
parietal and the visceral wound should be excised with scissors. If 
there is a retained foreign body, it is removed. Whenever possible, 
drainage of the pleura should be avoided. 


‘Open Thorax’ (wounds opening freely into the pleural cavity).— 
It is of the utmost urgency to close the thorax. The wound is 
excised thoroughly, and cleansing of the pleural eavitv is undertaken 
in necessary cases. 
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Needle Broken off in the Thorax. 

1 was asked to sec ;i young iiiiin whose doctor gave the following history, 
'the patient had had pneumonia, and empyema was suspected. A hollow 
needle was inserted, and while the syringe was being adjusted the patient 
gave a violent cough. The needle broke, and about three inches was left 
in the chest. An X-ray showed the needle in the lower part of the chest 
above the diaphragm. Choosing the point of puncture as a guide, 1 resected 
two adjacent ribs under local anaesthesia. On opening the pleura the needle 
could be seen penetrating the diaphragm and moving to and fro with 
its excursions. The needle was readily seized and removed. The lung 
appeared to be in a state of red hepatization, and did not collapse very much 
when the pleura was opened. The wound was therefore closed without 
draintige. A hollow needle was then inserted just beneath the incision and 
as much air as possible aspirated. The patient made an uninterrupted 
recovery. 
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TRAUMATIC ASPHYXIA 

Traumatic* asphyxia sometimes follows compression of the thorax. 
It has been noted particularly after crushing consequent upon panic 
in crowded spaces. Thus, six eases were admitted into t lie Bellevue 
Hospital, New York, after the cry of ‘lire’ had been raised in a 
neighbouring picture palace (Bruce Robinson). 

The condition presents a remarkable clinical picture (Fig. 428 ). 
The face is purple and the cyanosis extends down t lie neck on to the 
thorax, finally fading off about the level of the fourth rib. The 
conjunctiva* arc bright red from subserosa I effusion of blood. In 
severe cases there is loss of consciousness, and it may be necessary to 
perform artificial respiration. Usually all that is required is to prop the 
patient up in bed, administer oxygen, and order a cardiac stimulant. 

SURGICAL EMPHYSEMA 

Surgical emphysema is usually a complication of fractured ribs, 
but it may occasionally be met with in other conditions. For instance, 

I have seen severe subcutaneous emphysema follow the introduction 
of subcutaneous saline when* air has got into the* supply tubes. 



Fig, 429. — Incisions used for surgical emphysemn. 'Photograph four months later, 
( Douglas am 1 Morton : from ‘ A mails of Surgery \ by kind permission.) 
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Minor degrees of surgical emphysema require no treatment, and 
usually absorption takes place in a tew days. When the area inv olved 
is considerable, and particularly when it is spreading, there should 
be no hesitation in opening the subcutis under local anaesthesia and 
letting out the air (Fig. 420). This simple and effective method is 
not resorted to early or often enough. 

MEDIASTINAL EMPHYSEMA 

Mediastinal emphysema is a condition associated with a con- 
stant. escape of air into the mediastinum, such as may* occur in 
wounds of the 1 trachea, bronchi, or even the a-sophagus. In severe 
eases the neck and face become suffused and livid f Fig. 4.40). 
the lividity arising from pressure on the great veins at the root of 
the neck. The condition threatens lift*, and calls for prompt treat- 
ment. 



Fi[j. 4 Mf'diast inal ciuph v.m'iiwi. /’/</. 4!tl. Mrdiust intil rmpln> itftir 

t rrat incut . 

(Tinftl : />’// kind }»r of Messrs . Saunders.) 


Make an incision in front of the infrathyroid portion of the trachea. 
Ligaturing vessels as they are encountered, deepen the incision right 
down to the trachea. Improvise some form of suction to the wound. 
The air can bo gradually withdrawn, and relief usually follows. In 
Ticgel's ease (Fig. 4.41) two days of continuous suction was neces- 
sary. When the escape of air is from the upper part of the trachea 
tracheotomy will be indicated, and this will prevent further leakage 
into the tissues. 

ACUTE MEDIASTINITIS AND MEDIASTINAL ABSCESS 
Superior Mediastinltis. — An incision in the suprasternal notch 
as described in the ease of mediastinal emphysema, combined with 
suction, often aets admirably. 
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Anterior Mediastinitis. Thr..nirh a to one si,|, 

of the gladiolus (F/g. WJ) tiu- third costal cartilage is rcscct<-<|. 
wldch .rives fair access to this cellular space. If there is a localized 



Fig. 43l\ -Incision lor exposing tin* an- 
terior media st inuni. The third costal carti- 
lage is resected. 


collection of pus, the wound may 
be enlarged, removing an adjacent 
costal cartilage if necessary (Fig. b‘W). 



/•/./. I |)r:iiu<iL ri> < f the anterior 
modiasi ininn. (Affrr Lilic ntfui.l .) 


) 



Posterior Mediastinitis. — The 

approached without entering 


Fig. 434. —Exposure of the post erior medias- 
tinum. The ninth rib is resected. The eighth, 
sovonth, and sixth are divided near their posterior 
extremity, and retract ion is exerted ns shown in 
the figure. 


mediastinum can he 
Lilicnthal advises a para- 
vertebral incision curving out- 
wards towards its lower end 
from the fourt h to the ninth 
rib. The ninth rib is resected 
within the limits of the in- 
cision. the skin Map being 
retracted as far as possible. 
When resection of this rib has 
been completed the linger is 
carefully inserted between the 
posterior unresected part of 
the rib and its periosteum, 
and this membrane and the 
pleura are carefully peeled 
away from the posterior chest 
wall. Soon the pleura will be 
found to be separated from 


posterior 
the pleura. 
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the* eighth rib. This rib is then divided near its posterior extremity, 
but not resected. Still proceeding in the same manner, the seventh 
and the sixth ribs are similarly treated. The stripping becomes 
easier as we proceed upwards and backwards, the pleura being very 
readily swept aside. With a broad retractor under the eighth rib, 
retraction is exerted in the direction of the corresponding shoulder 
and a good exposure of the posterior mediastinum i> obtained 

{Fig. mi. 


WOUNDS OF THE HEART 

While the majority of wounds of the heart prove fatal before 
surgical aid is available, the heart is not the fragile organ it was once 
supposed to be: if the patient lives to be transported to a surgical 
service, suture of the cardiac wound offers a very fair prospect of a 
successful issue. 'Flic results of non-operative treatment are extremely 
poor compared with those of a well-chosen 
operation. Of 1 .VJ eases of operat ion for 
injury to the heart and pericardium. 1-S 
died and 10 1 recovered ( Enhance). 

The ventricle is more frequently 
wounded than the auricle. Auricular 
wounds in particular are very liable to 
produce han't tan/ ponade ( Fig. 

Heart tamponade implies a mullling and 
compression of the heart produced by 
the increasing haniopcrieardium. If the 
wound is small, heart tamponade may 
take hours to product 1 its lethal result. 

Even in moribund east's t lit' heart may 
sometimes begin to beat when the peri- 
cardium is incised. 

Suppurative pericarditis, due usually to organisms introduced at 
the time of t lie wounding, is more to be feared than the shock 
of exposing and suturing the heart. Time employed in sterilizing 
the skin of the thorax with iodine is well spent. 

Protruding needles should be removed at once. Larger objects, 
such as knii'c. v or dagger. v. must not hr taken out until the operation is 
readp to commence , for tear of severe' external luemorrhage. 

Special Instruments and Apparatus which are ^Advantageous . — 

1. As in all thoracic operations, if intratracheal amesthesia is 
available, so much tlu* better. 

2. A cotton glove for the left hand, to be worn over the rubber 
glove, is helpful when holding the heart during the stage of ’palming* 
(Lilienthal). 



l'i'l. 4">.\ Henri tamponade - 
l iin lt into the pericardium 
gradually e< >mpre>'dno the heart. 
The condition occurs more often 
after uoutpU of the auriele. 
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3. A strong mechanical abdominal retractor is desirable. It no 
mechanical retractor is available, a third assistant is essential. 

4. Six curv ed needles carrying tested ligatures are laid in readiness 
on the instrument table before the operation is begun. 

5. Rib shears and nibbling forceps (for sternum) should be at 
hand, but are seldom necessary. 



/</• •!'»<*. -S llli-isinl) . 

Spangaro's method of exposure ( Fi<j. 430 ) offers advantage's, 
chief among which are the speed with which it may be performed and 
the tine exposure obtained. This incision allows a concomitant 
wound of the lung, or Inemorrhagc from the* heart into the* pleura, 
to be dealt with. 

Operation. — A long incision is made into the' fourth intercostal 
space. If the stab wound is in the third e)r fifth space this woulel be 
chosen instead. The' intercostal muscle's are divided. The fourth 
and fifth ee>stal cartilages are isolated, and are* divided near the' 
sternum. If me>re room is required. the third and the* sixth ee>stal 
cartilages may be divided. The mechanical retractor is introduced and 
the pericardium is in full view. The wounel in the ])erieardium is 
enlarged with scissors ; instantan<*ousIy the le*ft hand darts in to com- 
press the beating heart. The heart should be held in the peculiar 
manner known as 1 palming’ the organ. The thumb and index finger 
remain in front and compress the edges of the wound ; the middle, ring, 
and little fingers are behind the ventricles. By ‘ palming’, the motions 
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stormy ; minute emboli may be thrown off from the sutured wound 
and lodge in the lungs. Pneumonia is a eommon complication. 
In order to minimize the occurrence of emboli sonic 1 recomme nd that 
the suture material should be of para I lin -coated silk. 

h\ Warren's Case . — 

A male, aged 4K, fat and flabby in build, had been stabbed over the* 
heart four hours previously. A small linear wound J in. long (which did 
not appear to be deep) was found over the* preeordium, while external 
bleeding was minimal. The patient complained much of pain over the 1 
heart, was pale 1 and anxious, with a small feeble pulse of 120 ; the 1 area of 
cardiac dullness was perhaps slight I y incre ased, and the* heart -sounds we re* 
but no adventitious sounds were heard. From the position of the 
wound and the 1 amount of shock a diagnosis 
of luemopcricardium was made 1 . The 1 peri- 
cardium was explored by turning up a 11a p of 
soft parts and removing the cart ilages of 1 he 1 
fourth and lift h le ft ribs w ith half the- sternum 
opposite these. The* inte rcostal and inte rnal 
mammary vessels were 1 tied and the triangu- 
laris sterni was displaced. The* pericardium 
was tense, dark in colour, and the 1 cardiac 
impulse* obscured. The* pe ricardium was freely 
opened, much blood escaping, and a wound 
1 j in. long in the anterior surface* of the right 
ventricle* was secured with catch forceps and 
sutured with five* stitches of silk. The* peri- 
cardium and skin were- then sutured, 'flu 1 
wound healed by first intention. With the 
exception of slight left pneumothorax (due 
to tearing the pleura at the* exploration) and 
a little femoral thrombosis, convalescence 
proceeded uneventfully. The patient was 
demanding work a year afte rwards, and three 
years later was alive* and active. 

A girl, aged 24, was brought to the Roosevelt Hospital in an ambulance, 
having been slabbed in the* chest with a pocket knife about half an hour 
before her arrival. Peek happened to reach the* hospital at almost the 1 
same moment, to call on another case, and lie* saw the* patient within five 1 
minutes of her admission. There* was no radial pulse-, but a weak pulse 
varying in force and volume with each inspiration and expiration could 
be felt high in the brachial and in the carotids. The* he art -sounds could 
not be heard. Respiration was faint and shallow, the extremities cool, and 
the patient in profound shock. The area of cardiac dullne ss was increased, 
but no attempt was made to map it out accurately. The-re* was a stab 
wound at the left border of the sternum over the third costal cartilage with 
very little external 1 Hemorrhage. The* patient was taken at once te> the 
operating theatre. The pericardium was exposed and opened, and about 
300 c.c. of dark blood escaped with a gush. The degree of heart tamponade 
had been extreme, but directly the tension was released the amesthetist 
noted a return of the radial pulse. The bleeding seemed to come from the 



Fi'j. 438. -Dislocatin' heart. 

G. //. Peck's Case.— 
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upper right portion of the pericardial sac, blit the rapidly beating heart 
churning tin* tree blood made it impossible to locate the wound until a 
transverse cut into the pericardium to the right gave better exposure ; then, 
by lining the heart forward with the left hand and rotating it slightly to 
the left, a wound of the right auricle was brought into view. With each 
systole a stream of dark blood spouted two or three inches. The wound 
was closed by interrupted catgut sutures. The pericardium having been 
emptied of blood and blood-clot with the hand and gauze sponges, the 
pericardium and the wound were closed without drainage. An intravenous 
saline was given on the table. For the first six or seven daws there were 
signs of pleurisy in the left chest. The wound healed by first intention and 
the patient made an absolute recovery. 

PFRIC/VRDIOTOMY FOR PYOPERICARDIUM 

Purulent pericarditis does not respond to medical treatment ; yet 
there still exists a curious antipathy towards pericardiotomy, in spite 
of the fact that it is attended by results comparable to those obtained 
by the drainage of pus from the pleura! eavit\. Winslow and Shipley 
had h recoveries in a series of 10 patients. 
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Pericardial puncture should not he done to confirm the diagnosis. 
The danger of paracentesis pericardii is greater than that of an 
exploratory operation ; moreover, it has been noted on several 
occasions that the exploring needle has failed to locate the pus. 
and consequently an otherwise well-established diagnosis has been 
upset. “ Paracentesis pericardii should be banished from surgical 
practice ” (Ra 11a nee). 

Trans-sternal Pericardiotomy. — The trans-stcrnal route offers the fol- 
lowing advantage's: (1) The operation can be performed readily under 
le>cal anaesthesia ,* (2) The internal mammary artery is not cnoe>untorcel : 
(3) That area e)f pericardium devoid of pleural overlap is cxpe>seel. 

Technique . — The integument overlying the 1 gladiolus anel xiplii- 
sternum is infiltrated with local anaesthetic. Using the smallest trephine 
or a Doyen’s burr, the sternum is trephined immediately above 
the gladiolo-xiphisternal junction. The opening is enlarged with 
nibbling forceps, especially to the left of the middle 1 line. That 
triangular area of pericardium which is uncovered by pleura is 
exposed, and made more obvious by gauze dissection. The pericar- 
dium is now ready to be opened. A line, curved needle on a holder 
picks up its fibrous layer, and the scalpel, held almost flat, opens the 
sac (Fig. 439). The opening is enlarged and the finger inserted. 
Drainage is effected by a soft, preferably split, rubber tube (Fig. 4-1-0). 
The importance of recognizing and treating an associated empyema, 
primary or secondary, cannot lx* exaggerated. 

TRENDELENBURG’S OPERATION FOR PULMONARY EMBOLUS * 

Pulmonary embolism is often so swiftly fatal that any form of 
treatment is out of the question. In other eases, where the embolus 
is small, the victim mercifully escapes death without any special treat- 
ment. There is yet another group where the patient in a desperate 
condition is still holding on to life when examined, but death follows 
in a matter of minutes or hours in spite of cardiac stimulants and 
oxygen. Trendelenburg sought to save these patients by opening the 
pulmonary artery and removing the clots. This surgical pioneer did 
not live to sec the fruit of his labours. For many years Trendelenburg's 
operation was condemned as unjustifiable by medical and surgical 
authorities alike, but his pupils continued their master's work. At 
the German Surgical Congress in 1924, Kirschncr, of Konigsberg, 
presented a patient who had survived pulmonary embolectomy. 
Kirschner, who followed Trendelenburg’s technique in every detail, 
was the first surgeon to save by operation a patient with pulmonary 


* The late Professor A. W. Meyer of Berlin kindly lent many of the illus- 
trations reproduced in this section. 
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Technique. — Meyer’s modification of Trendelenburg \s operation 
is adopted. Meyer has improved Trendelenburg’s instruments (Fig. 
442). Since one is operating upon the dying, the preliminary stages 




47</. 143. — Incision for Trendelenburg's operation for pulmonary embolus. 

of the operation are bloodless.* The incision is a |- -shaped one. 
The vertical limb keeps close to the left border of the sternum 

from below the clavicle 
to about the fourth 
costal cartilage. The 
horizontal limb lies 
between the second 
and third ribs (Fig. 
443). The second and 
third ribs are laid bare 
and freed from their 
periosteum quickly 
(Fig. 444). These ribs 
with their attached 
costal cartilages are 
then excised (Fig. 445). 
great care being taken 
to avoid opening the 
pleura. The forefinger 

Fi(f. 444. — The raspatory is introduced close to th< HOW gently pushes 
sternum at the cartilaginous portion of the second anc W . )V lu*nootli 

third ribs. ( A . M\ Meyer.) ltS ^*3 DCnCatn lllc 

medial part of the 

fourth rib (Fig. 446). The pericardium, shining white and partly 

* If the patient, is still conscious a small quantity of general anaesthetic is 
administered. In successful eases amesthesia must he resorted to during repair 
of the thoracic wall. 
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(Fig. 451), the forceps being held almost horizontal (Fig. 452). 



Fiq. 451. Trendelenburg's thrombus foreeps. 


Three times the forceps are passed into the right branch in the 
endeavour to catch hold and with- 
draw emboli. The cut edges ot 
the pulmonary artery art' now 
grasped between the thumb and 
forefinger of the left hand and 
pressed together (Fig. 453). The 
rubber tube at this moment is 

I'itj. 452. -Exploring the right 
pulmonary artery. Tin* forceps an* 
almost> horizontal. (.4. 11. A Icijrr.) 

entirely related. The blood is 
allowed to Mow through the pul- 
monary artery for a few seconds. 

Then the tube for the first time 
is fairly energetically tightened, 
and with the embolus forceps 


held almost vertically the 
left pulmonary artery is en- 
tered three times (Fig. 454). 
The heart is then relieved 
by renewed digital compres- 
sion of the pulmonary artery, 
with the tube cpiite relaxed. 

Fi(j. 455. --- - Incision in 
ail cry grasped between thumb 
and forefinger to close slit. 

(. 1 . W. Meyer.) 
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A. If. Meyers First Successful Case (Figs. 45 ( 3 , 457 ). — 


The patient was a woman of 54. Six days after a gynecological 
operation there were signs in the morning of severe pulmonary embolus. 

Trendelenburg's operation was contemplated. 



A patient of 
Meyer's who had emboli removed 
from the pulmonary artery. 


but it wtis considered to be unnecessary as 
yet. At 2 p.m. the physicians on duty were 
summoned with the cry “ the sick woman 
is dying". No pulse could be felt, and the 
patient breathed with the utmost difliculty. 
She was chalk-white. Operation was started 
within t wo or three minutes. A l- -shaped 
incision was made, and the second and third 
ribs were excised after the manner described 
in the text. The pleura was as thin as a 
spider's web and the lung could be seen 
moving beneath it. The pericardium was 
incised and Trendelenburg's sound introduced. 
The pulmonary artery lay still, broad, and 
without pulsation. The pulmonary artery 
was incised and the embolus forceps thrust 
rapidly three times into the right branch. 
No more emboli could be found on the third 
insertion. The heart then began L to beat 
much more feebly and the breathing ^became 
more laboured. At this tragic moment the 
operator squeezed together the edges of the 
slit in the pulmonary artery and ordered that 
the rubber tube be released. At once there 
was improvement in t he heart -beat. A few 
seconds later, as the heart action had greatly 
improved, slight tension was placed on the 


tube and a triple investigation of the left 


branch resulted in the* removal of large emboli. A pulmonary artery 


clip was fixed in position. The heart 
began to flutter and respirations ceased. 
Gentle massage of the heart with the 
fingers induced a faint response, but 
respiration remained totally inhibited. 
At this moment, when the operator 
was about to order artificial respiration 
l)r. Djialoszynski suggested giving 
carbon dioxide according to Henderson s 
method. The patient drew a deep 
breath. A heart-beat followed, then 
another, and the heart began to beat 
regularly once more. The wound in 
the pulmonary artery was now sutured. 
The pulmonary artery clip was removed. 
Blood escaped at one point, so the 
clip was put back and another suture 
inserted. This overcame all bleeding. 



The pericardium, muscle, and skin were y , Vf/ 457.— Tlu- emboli removed fn.i 
sutured. At this juncture the patient patient shown in ri<j. 4 .">(». 
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revived sufficiently to cry out in pain. Consciousness returned. After a 
number of anxious days she made a complete recovery. 

AIR EMBOLUS 

Blood transfusion, the introduction of intravenous saline, intra- 
venous medication such as is employed in the injection of varicose 
veins and in the arsenical treatment of syphilis, and operations upon 
the neck, are all fruitful sources of occasional accidental air entry 
into the venous system. Those of us who were brought up in the 
belief that the introduction of air into a venous radicle was a regular 
source* of sudden death must have been relieved and surprised on 
divers occasions to lind that bubbles can enter a vein without disaster. 
While* this knowledge is no excuse for carelessness, it may be* confi- 
de*ntly stated that, as a rule*, the introduction of small quantities of 
air into a peripheral vein is ne)t an 
oe*e*asie>n for alarm. 

Proved se>urccs of fatal air em- 
bolus are* (1) acre>-urcthrosce>py in 
the* pre*se*ne*e* of a urethral ha*mor- 
rhage*. and (2) the production of an 
artificial pneumothorax. In berth 
the*sc instances there* is a massive 
intre)elue*tie>n e>f air — by way e)f the 
corpus spongiosmn on the one* hand, 
anel the lung (whie*h the* needle has 
inaelvertently piere*e*el) e>n the either. 

At a ne*ero])sv upon a e*asc 
which liael elieel suelelenly whilst aero- 
urethroscopy was in progress. I saw 
the right heart full of ble)oel-staine*el 
froth. Pathological findings pave the* way to correct treatment. 
When air embolus is suspected, the diagnosis is confirmed by imme- 
diate auscultation, and characteristic water-wheel splashing may be 
heard. An aspirating syringe is plunged into the right ventricle. A 
point is ehosen, as elose as ))ossible to the sternum, between the fifth 
and sixth costal cartilage's (Fig. 458). 

Binglc aspirated an encapsulcd ascites, and in preparation for an X-ray 
examination tilled the resultant cavity with air. Whilst the air was being 
introduced subcutaneous emphysema was seen, and the patient collapsed. 
The pulse was imperceptible and the pupils were widely dilated. Immediate 
auscultation revealed the water-wheel sound. A 1-e.e. Record syringe was 
at hand, and the needle was plunged into the right ventricle . Three c.c. of 
frothy blood were aspirated. The pulse returned and consciousness was 
regained, though the patient died of his disease -carcinoma of the stomach 
— two weeks later. 



Fi(j. 4 .”>8. -—Air embolus. The aspir- 
ating needle is inserted between the fifth 
and sixth ribs close to the sternum, and 
is directed lwU wards and to the loft 
for two inches. 'The cavity of the right 
ventricle is entered and its contents are 
aspirat ed. 
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CHAPTER XX VIU 

ABSCESS OF THE BREAST 

Undkk the well-known principle of waiting for fluctuation, or at 
any rate until localization has occurred, and then obtaining free 
drainage by incisions radiating from the nipple, results in the 
majority of* cases of abscess of the breast are good. The objections 
which can be raised to this well-tried method are mainly these: (1) 
Tlu* resulting sears are too often unsightly ; (2) A proportion of eases 
continue to discharge for weeks or months : (3) The dressings, if 
secondary infection is to be minimized, require the frequent attention 
of a skilled nurse. 

THE ‘CLOSED METHOD OF TREATMENT 

As heretofore, surgical judgement must be exercised as to the 
time at which the abscess is to be opened : it is seldom wise to consider 
incising the breast until localization of the inflammation has occurred. 
Usually, it is best to wait for fluctuation, but occasionally, when the 
abscess is deep-seated, this all-important sign cannot be elicited with 
ce rtainty. In order to define the limits of the abscess it is sometimes 
an advantage to have* the* affected breast emptied by a breast pump. 
As this is a painful process it can be deferred until the patient is under 
the* ansesthetie. 

The Operation. Everything must be absolutely in readiness 
be*fe>re* the* anasthetie* is rennmenerel. Uneler gas amesthesia e>r 
ewipan a single* incision three-epiarters e>f an ine*h in length is made: 
at the* me>st elcpcnelent pe>rtie>n e>f the indurated area. Where feasible, 
the incisiem is maele in the ‘balden’ areas of the bre*ast namely, the: 
areola, the* submammary groove, e>r te)warels the axilla. The linger 
is inse*rted and loculi e>f the abscess cavity are broken down. A half- 
ine*h drainage tube* is introduced inte> the* cavity. The edges of the 
wounel are* approximated snugly around the* tube by a single silk- 
we)rm-gut. stitch, whie-li passes alse) through the siele* oi* the tube, 
anchoring it into position. The tube is cut. off nearly flush with the 
skin. Into the* large* tube is passed a small epiarter-ine*h drainage 
tube with a number of perforations near its distal cnel. The small 
tube* is then fastened to the large one by a line* silkworm-gut stitch 
(Pip. 459). A sterile gauze sejuare, anointed liberally upon one aspect 
with sterile* vaseline spre*ael with a spatula, is laid upon the breast, 
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and the tubes are brought- through a small hole out in the centre ot 
the gauze. The gauze is fixed to the large tube by yet another silk- 
worm-gut stitch, which also serves to close the hole snugly in the 
gauze about the tube. The patient is now allowed to come out ol 
the amesthctic. 



F iff . 4-. r dh —Showing arrangement of drainage tnhes. 

Dressings.- -A liberal amount of lluffed-up gauze is arranged over 
the vaseline-gauze-proteeted breast. This in turn is covered by a 
large piece of oiled silk. Through these layers is brought the small 
tube. The whole is supported by a many-tailed bandage, which 

encircles the upper abdomen, both 
breasts, and tlie opposite shoulder 
(Fig. 460). The reader may be think- 
ing that this is complicated and 
unnecessary, but the whole procedure 
is carried out in a very few minutes 
if the simple requisites arc got ready 
beforehand. The boon of this method 
becomes apparent in the supreme 
simplicity of the after-treatment. 

After-treatment. The patient lies 
in bed in a comfortable semi-recum- 
F'kj. Method of applying bent position. Every four hours the 

tho overall many -tailed bandage, and J . \ , 1 . 

of fixing the end of the irrigating tube measured quantity ol Dakin s solution 

when not in In praotic* the free j s jm C( .t e d clown the tube (Fig. 4(51). 
end oJ t ho tube is wrapped up in a •’ v . 

piooo of gauze moist with Dakin’s The overflow is absorbed automatically 
8olution - into the (luffed gauze. If necessary, 

this instillation can be done by an unskilled nurse, or even by the 
patient herself. The dressing is not disturbed for twenty-four hours. 
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At the end of that time the many-tailed bandage is loosened and the 
fluffed gauze is changed. Providing the temperature chart is satis- 
factory, and the patient does not complain of discomfort (in my experi- 
ence she has always been extremely comfortable), the inner dressing 
of vaseline gauze and the tubes are not touched. This labour-saving, 



Many- tailed 
bandage 

Oiled silk 

Fluffed 
gauze 

Vaselined 
gauze 


Fill. 4- * > I . -Diagram depicting the* technique described in the text. The 
amount of Dakin's solution to fill the abscess cavity lias been ascertained at 
tin 1 time of the operation. 'This quantity is injected down the small tube every 
tour hours. The overflow runs out of the largo tube and is absorbed by the 
gauze. The layer of vaselined gauze protects the skill from the irritating effect 
of the fluid. 


pain-sparing regime is followed until the fourth or fifth day, when the 
surgeon himself removes all the dressings and usually takes out the 
tubes. 

More liemote After-treatment. A fresh piece of vaseline gauze, 
which is so essential in preventing cutaneous erosion by the Dakin’s 
solution, is applied. By means of a rubber catheter the abscess 
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cavity is washed out with the solution twice a day. It will not be 
long before irrigation need be undertaken but once a day. Ry approxi- 
mately the tenth day the wound presents a healthy, granulating 
appearance, but there appears from time to time some sero-purulcnt 
discharge, probably admixed with a little leakage 1 of secreted milk. 
The latter is washed away with Dakin's solution diluted with saline 
to half or quarter strength. The time has now arrived for the vaseline 
gauze square to be discarded. It is usually advisable to keep a wisp 
of vaseline-impregnated gauze in the mouth of the wound for a day or 
two. 

Convalescence . — The only dressing now required is a piece of dry 
folded gauze over the wound, kept in place by adhesive plaster. The 
patient can get up, wearing an ordinary brassiere for support. Then 1 
is always a considerable indurated area in the breast at this period, 
and it persists for some time. lodine-in-milk therapy, similar to that 
described for the treatment of actinomycosis, has been followed by a 
more rapid absorption of the induration and an obvious improvement 
in the patient's general condition. 
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CHAPTER XXIX 

THE SPINE 

MENINGOCELE 

I was asked to see a newborn male child with a meningocele the size of 
a Jaffa orange at the occipito-cervical junction. The walls of the sac were 
so thin that fluid could be seen within. It was obvious that rupture of 
the cyst was imminent. Operation was undertaken, the babe being fifteen 
hours old. Amesthesia was induced with a few drops of chloroform. An 
elliptical incision was made above and below the neck of the sac. By 
dissection it could be shown that the neck of the sac was as narrow as a 
pencil and was transparent. This stalk was ligatured with strong catgut, 
then the cyst was cut away with one snip of the scissors, and the skin was 
closed. The child thrived. 

Spinal meningocele may be a condition necessitating urgent 
operation. If the walls of the sac are delicate and transparent, a 
slight injury, even the rubbing of the bedclothes, will rupture it. 
When the sac bursts fatal meningitis surely follows (Fig. 462). 



l'i'j. \hirh hurst. The child died of meningitis fortv- 

ei<dit hours later. 

Whether the meningocele is in the cervical region or. as is more 
usual, in the lumbar (Figs, 462, 463 ), the principle of the operation 
is the same. An elliptical transverst 1 incision encircles the swelling 
close to the base of the sac. The operation proceeds in a manner 
comparable to that for umbilical hernia. When the neck has been 
reached it may be found to be distinctly pedunculated, the signal 
that we may have no fear in applying a ligature. 
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Should the neck incline towards the sessile type, it is probable 
that nerve-roots lie on its under surface : it is, in fact, a meningo- 
myelocele. There is usually no difficulty in recognizing nerve-roots 
before the sac is opened, for they can be seen through the semi- 
transparent membrane. The sac is opened and snipped away, deftly 



Fig. 4 (>3. -Meningomyelocele of Mu- sessile type. It wasirmovt 

avoiding nerves. Quickly the dural edges are stitched together. 
Speed is necessary to avoid undue escape of the cerebrospinal fluid. 
If the babe's general condition permits, a simple plastic operation 
may be performed. The sheath of the erector spina* on each side is 
incised and the two medial cut edges are brought together (E/g. 464). 
The skin is now united. By undercutting it is usually possible to 



Fiff. Ci 1. — ( )peration for meningocele. Suturing tlie cut edges of (lie sheath 
of (lit* erector spin;e. 

bridge across the gap. Occasionally it may be necessary to relieve 
tension by making a transverse cut some distance from the wound. 

INJURIES OF THE SPINE 

A man has fallen and is believed to have broken his back. If 
the body of a vertebra is fractured (E/g. 465), it is of paramount 
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importance to avoid flexion of the spine, for flexion increases the 
angular deformity and may cause untold damage to the cord. There- 
fore first-aid workers should be taught that a patient with an injury 
to the spine must be carried face downwards. 

On hearing that there is a case of spinal injury on the way, the 
nursing sister will have prepared a bed with fracture-boards beneath 
the mattress and a water-bed on top of it. The* stretcher is carried 
to the foot of the bed and six assistants are summoned. The first 
pair grasp the patient's shoulders, two more insinuate their arms 
beneath the pelvis, while the remaining two take each one thigh. 



If the injure is in the cervical region, a seventh — the surgeon himself — 
takes charge of the head. At the given command the bearers gently 
raise their burden, move together from the foot towards the head 
of the bed, upon which they lower the patient face downwards. The 
head is turned and laid on a small soft pillow. The clothing is cut 
off. Clinical examination is deferred until shock has been treated. 

THE SPINAL CORD IS NOT SERIOUSLY INVOLVED 
Application of a Plaster Jacket. — If the physical signs and 
subsequent X-ray film show that there is a crush fracture of the body 
of the vertebra, we cannot do better than apply a plaster jacket with 
the spinal column in a hyperextended position. Watson Jones gives 



462 


EMERGENCY SURGERY 


admirable instructions for the application of this jacket. A general 
anaesthetic is unnecessary, and the position required can be main- 
tained more easily by the conscious patient. One-quarter or one- 
third of a grain of morphia is given half an hour before. Two tables 
are arranged end-to-end, with a space between slightly greater than 
the length of the patient’s trunk. The front table is raised on blocks 
or chairs so that it is about two feet higher than the other ; although 
not essential, it is an advantage to use an operating table of adjust- 
able height, so that the hyperextension can be attained gradually 
by screwing up the table after the patient is in position. Throughout 
treatment, llexion of the spine must be avoided. The patient is 
therefore lifted face downwards on to the lower table, and a double 



Fil/. 4!Hi 1 lypi'ivxtrnsinn of tin* *pin»* si*<Miml and mu intn int'd l>v two 
tahlrs of diftcmnl hri^ld. (E. T. Cato —by bind permission of the * A nsfralian and 
Xetr Zealand doarnaf of Suryery ' .) 

layer of stockinette is pulled over the trunk and stitched over the 
shoulders and beneath the perineum. The spinous processes and the 
iliac crests may be further protected by small pads of adhesive felt 
or sorbo sponge, but it, is essential that the plaster should fit very 
closely : bulky padding with wool or felt is to be avoided. A closely 
fitting woollen bathing costume is an excellent substitute. 

The patient is now assisted into such a position that he is grip- 
ping the edge of the higher table with his abducted arms, the head 
resting on a small pillow. The lower table supports his lower limbs 
as high as the upper thigh, but between the groins and the neck there 
is no support. In this position he is unable to prevent his spine 
from gently sagging into full hyperextension (Fig. 406)- The plaster 
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is applied at once, and is moulded to the curve of the spine, sacrum, 
and iliac crests. The rubbing in of layer after layer of plaster gives 
sufficient pressure to ensure that the normal limit of hvperextension 
has been reached ; beyond this no manipulation of any sort should 
be employed. The plaster should extend up to the neck, and 
although it may be cut out below each axilla to allow free use of 
the arms, none must be removed from the front of the thorax (Fig. 
467). It extends over the sacrum and down to the level of the 
trochanters and symphysis pubis, with a small area cut 
out over each groin to allow flexion of the hip. 

After-treatment .- --As soon as the plaster is dry the ^ \ v ^ 
patient is encouraged to move about in bed, and is 
turned frequently to avoid pulmonary congestion. From 
the second or third day in uncomplicated cases he 
should lift his head from the bed against resistance and 

/’/;/. 4li7. -1 Mm - iter jacket, completed. {After Ji. Watson .lours.) 

each limb should be lifted with the knot' straight. These 
exercises prevent wasting of the spinal muscles, and 
should be practised at regular intervals. After ten 
davs the patient may get up, and soon afterwards he is 
encouraged to walk. Protection of the vertebra is 
necessary for four months. If the exercises are con- 
stantly practised, the plaster may be retained throughout 
this period. 

SIGNS OF A SEVERE INJURY TO THE SPINAL CORD ARE PRESENT 

Soon after any severe spinal injury, whether the spinal cord is 
actually damaged or not. the patient suffers from spinal shock, and the 
shock requires treatment on general lines. The immediate shock is 
followed by a stage of flaccid paralysis. This paralysis does not signify 
that there* is a complete lesion of the cord. Indeed, it does not 
necessarily imply that the cord has been macroscopically damaged 
at all. To quote a classical case from Guy's Hospital Reports : — 

A woman of 50 years of age fell on her back and immediately developed 
paralysis of the upper and lower extremities. On the tenth day she died 
of pneumonia. A careful post-mortem examination was made, and no 
anatomical changes were found either in the brain or in the cord. There 
were no evidences of effusion of blood in the spinal cord or canal. 

The stage of flaccid paralysis may last from one to three weeks. 
During this time it is impossible to make a differential diagnosis 
between a complete and an incomplete lesion. This period is followed 
by the stage of reflex action , and it is during this stage, as Riddoeh 
has shown from examination of a large number of spinal injuries 
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during the great War, that by eareful clinical examination it is 
possible to collect data upon which to settle the all-important ques- 
tion whether the lesion is complete or incomplete. 

Under no circumstances is laminectomy justifiable during the 
stage of shock. Because it is impossible to make a differential 
diagnosis, and because, also, only harm can result by operating if 
the lesion is complete, laminectomy is again usually contra-indicated 
during the stage of flaccid paralysis. We shall discuss the indications 
for laminectomy later. For the present there are more urgent 
matters to occupy our attention. 

Position of the Patient. —Once it is settled that there is an 
injury to the spinal cord tin* prone position is impracticable. The 
problem of posture is easily solved if the turntable bed invented by 
Professor Hey Groves, and made by Nesbit, is available. In other 
circumstances an emergency splint may be useful. 

Emergency Splint. — If the patient must be moved, as may be 
the ease for a satisfactory X-ray, or on those rare occasions when he 
must be conveyed to the operating theatre, some form of splint is 
essential. A long, well-padded board is effective. This is carefully 
pushed under the patient's back, and maintained in position with 
an abdominal binder. If the fracture is in the cervical region, the 
splint must extend beyond the head and the head be supported by 
a sand-bag. 

Radiography. — X-ray photographs are taken as soon as arrange - 
ments can be made. A lateral view is often particularly instructive*. 

Treatment of Retention of Urine. — -Ase'ending pyelonephritis is 
a common and very lethal complication. In the first instance the* 
patient must be eatheterized with full aseptic precautions. Urinary 
antiseptics are prescribed in orelcr to minimize infection. Repeated 
catheterization may be necessary, but. as this must eventually Fad 
to infection, other means of emptying the bladder should be deviseel. 
Murphy states that the bladder will automatically empty if the* 
prostate is massaged. This suggestion is worth a trial. When the* 
stage of reflex action has been reached, it is well known that even 
a slight ne>cuous stimulus, such as pinching the thigh, will initiate 
micturition. Suprapubic drainage of the bladder is the method I 
favour strongly in these 1 cases (see pp. 359 , 376 ). 

Prevention of Bed-sores. — The patient must be placed upon an 
air- or water-bed, the sheets are to be kept free from wrinkles or 
bread crumbs, and hot-water bottles should not be used. Attention 
to the skin is of great importance. After the bowels have acted is 
a good time to treat the back with borax in spirit or a 1 per cent 
solution of formaldehyde ; both these solutions tend to toughen the 
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skin and are antiseptic. The buttocks, heels, malleoli, and lower 
parts of the back are watched by the nurse tor redness, at the first 
sign of which a ring of cotton- wool or a ring air-cushion is placed 
about the area to prevent further pressure. An excellent method of 
preventing bed-sores is to cover all pressure points with elastoplast, 
and this is now our routine. 

Prevention of Drop-foot. ^Drop- foot can be largely prevented 
by having the* feet kept at right angles with sand-bags. 

Relief of Persistent Priapism. -See p. 407. 

Lumbar Puncture. -There should be no hesitation in performing 
lumbar puncture if the symptoms point to hainatomyelia or ha*ma- 
toraehis. The needle used should be comparatively large. Evacua- 
tion oi blood from the spinal canal is often followed by rapid 
improvement, as regards paralysis. Lumbar puncture is valuable in 
diagnosis and as a therapeutic measure in spinal injuries. 



/'/;/. I(»S. - of rt*( 1 1 ic i nur a dislocation of a dorsal vertebra. 


Treatment of an Obvious Dislocation. — This is usually a fracture- 
dislocation, but it is essential to endeavour to reduce it. The pro- 
gnosis of spinal injuries is always serious, and fatalities are especially 
numerous in fracture-dislocations of the cervical vertebne. As soon 
as the shock has been treated the patient, is conveyed to the theatre, 
the splint already referred to being in position. Still on the splint, 
he is anesthetized. A careful attempt is now made to reduce the 

K. s. MO 
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dislocation. The operator grasps the patient s head or shoulders 
while the assistant makes steady traction on the lower extremities, 
the patient being in the prone position ( /wg. 468). If the dislocation 
is reduced, the patient is again strapped to the splint. As soon as 
he is back in bed a Sayres collar may be applied. An instrument- 
maker is consulted and a jacket is made, or in suitable eases a plaster 
jacket is applied (Fig. 460). 

When the lesion is high in the cervical region, traction on the 
head with counter-traction on the shoulders should be employed. 

Sir William Thorburu \v Case . — 

A labourer fell head first down a flight of steps, lie was unable to 
pick himself up, and when brought to hospital showed signs of a grave 
lesion of the spinal cord. His left upper limb was completely paralysed 
and anaesthetic. The head and neck were bent to the right, and a deformity 

could be felt in the cervical 
spines. Having concluded 
that there was a dislocation, 
p roha bly un i la t era 1. the 
shoulders were firmly grasped 
and steadied while traction 
was made on the head. ’’Flic* 
head was drawn upwards and 
to the right, and then towards 
the left. A slight snap was 
felt and the head became more* 
nearly, hut not quite, straight . 
The same procedure was re- 
peated and another snap was 
felt, whereupon the head came 
into its normal position. Im- 
provement in the symptoms 
was almost immediate, al- 
though retention of urine had 
to In* relieved for some time. 

A cert ain degree of spasticity of 
gait and numbness of the legs 
persisted, but the patient was 
able to return to light work. 

If the dislocation cannot be reduced, immediate operation is 
advised by some. On the other hand, operative mortality is so high 
when the lesion is in the cervical region- -the usual situation— that the 
modern tendency is to return the patient to bed and await develop- 
ments. With the latter policy we must agree, for ineffectual attempts 
at reduction are bound to have subtracted from the already meagre 
hold the patient has on life. 

Indications for Laminectomy. — Accumulated evidence makes it 
abundantly clear that as a general rule immediate operation in spinal 
injuries is to be avoided. Rut, conservative as our attitude is towards 



I'iff. 4b'b- - FriiHiirc-i lisloc-ation of 1 1 1 <* 
viral vertebra reduced by the method deser- 
tin' text, followed by the immediate appl 
of this plaster east. Paralysis diminished u tin 
2nd day. 'The patient made a jrood rerov 
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these injuries, there an* occasions where more aetive measures are 
imperative. 

Immediate Laminectomy. The only condition in which immediate 
laminectomy is to lx* considered is tv ken there is an open wovnd , par- 
ticularly if a foreign hotly such as a bullet lies within the spinal canal. 

Early Laminectomy. This will be indicated when the X-ray shows 
that the arch of the vertebra has been fractured and is indisputably pro- 
jecting into the spinal (‘anal. Under such conditions operation should 
be undertaken within two days, or as soon as the general condition 
of the pat ient permits. 

Laminectomy at a Later Stage. Here the operation is undertaken 
when the stage of reflex action has been reached , and thus diagnosis is 
possible. It has already been stated that this stage takes one to 
three weeks to show itself. Laminectomy will be advised when the 
hsion has been shown to be incomplete but there is no tendency to 
improvement. 


LAMINECTOMY 

The patient lies prone upon tlu* table with a sand-bag under the 
epigastrium. If tlx* expos’. ire is to lx* made in the lumbar region, 
the sand-bag is arranged so as to obliterate 
the lumbar curve as much as possible. For 
the cervical region the head must be 
supported on a head-rest such as is used 
for the operation of suboccipital decom- 
pression. Laminectomy in the cervical 
region is not a dillieult operation, and tlx* 
same may be said of the dorsal region, 
but when it comes to the lumbar vertebra* 
dillieult ics increase, owing to the depth of 
these bones and the comparative smallness 
of their lamina*. It is fortunate that in 
the most dangerous (upper) regions of the 
spine the cord can be exposed compara- 
tively quickly. 

Make a longitudinal median incision 
S in. long (Fig. 470) with its centre over 
the vertebra which is damaged. Reflect 
the skin on either side and iix towels 
to the skin edges. Deepen the incision 
until the spinous processes are reached. 

A bold cut is now made through the 

muscles just to one side of tlx* spinous processes. This is carried 
right down to the lamina*. Considerable lucmorrhage occurs, and this 



Fit/. 470. An incision for 
hnnincctoinv. 
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is arrested by plugging the space 4 iirinlv with gauze. After a tew 
moments the gauze is removed, and using a broad chisel after 
the manner of a periosteal elevator, the muscular mass is elevated 
from the lamina?. This cavity is again plugged with gauze whilst 
a similar procedure is carried out on the opposite side. Rv utilizing 
the method of gauze pressure on each side, the number of 
bleeding points which require ligaturing art 4 few. As soon as 
haemostasis is satisfactory the muscular masses are stronglv retracted, 
revealing the spinous processes. Five spinous processes should be 



1' xj. 171. Laminectomy. The lnictmed vcrlehm and two vertebnv above 
and two heJow have been exposed. Tin* intorspinons ligament between Vf> 
and VO is being divided. 

displayed, two above and two below the injured vertebra. For 
convenience these vertebra* will be referred to as VI, V2, Vs, 
V4, and V5, V3 being the injured vertebra. Divide the lowest inter- 
spinous ligament {Fig. 471 ). With bone-cutting forceps remove 
cleanly the lower two spinous processes as close to their base as 
possible. With the knife divide the interspinous ligament between 
\3 and V4, thus removing in one piece the two lowermost spinous 
processes. Pass to the upper end of the wound and remove the 
spinous processes ot Vl and Y2 in the same manner. We are ready 
for the crucial stage of the operation — exposing the dura. 
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instruments are at hand, is to use a narrow-bladed bone-cutting forceps, 
one blade of which is inserted between the under surface of the 
lamina and the dura. If the latter method is to be used, it is essen- 
tial to be certain that the dura has been separated from the lamina, 
and when the blade has been introduced there should be very little 
pressure on the cord. In this way the lamina is divided on cither 
side as near as possible to the articular processes. By one or other 
method the lamina* of Y4 and Vo have now been removed. The 
spinous process of V3, the fractured vertebra, is then grasped and 
gently pulled. It may be found that it is loose and can be removed. 



Y'Vr/. 474. — Invert injj; traction upon a divided dentate ligament in 
rotate tlie cord. 


If not, its lamina.* are divided, as also are those of the remaining 
V2 and Yl. The dura is now exposed, but there is an overhanging 
ledge of bone on either side. This may be removed by nibbling 
forceps or Hudson’s guillotine forceps, which have been specially 
designed for this work and are ideal for the purpose. The dura is 
then in full view. 

Except in the case of an extradural abscess the dura should be 
opened well away from the site of the lesion. Transfix a point of 
the dura with a stitch and by its agency elevate this membrane and 
incise it. The opening is enlarged with scissors. The appearance of 
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the crushed or contused cord varies. Sometimes as soon as the dural 
sac is opened, a transverse discoloured depression is noted. At 
others, the cord in the vicinity of the fracture is (edematous. If the 
cord is swollen and (edematous Elsbcrg recommends that a tiny 
incision be made into the posterior median septum. 

No attempt should be made to remove broken-down cord tissue. 
To suture* a divided or partially divided cord is worse than useless, 
for regeneration is impossible. On the other hand, the component 
parts of the cauda equina do regenerate, and suture after the manner 
of a nerve should Ik* undertaken whenever possible. 



/•’/</. ITT). -liMiniiu'ct omy. Closure of the 

If it is necessary to rotate the cord so as to get to the anterior 
surface, such as may be necessary for the removal of a foreign body, 
a dentate ligament may be picked up with forceps, and with fine 
scissors its attachment to the dura is severed. By exerting traction 
on this slip the cord can be delicately rotated (Fig. 474) with the 
least possible disturbance. 

Reconstruction . — Except in the presence of sepsis the dura is 
closed completely by a line running suture (Fig. 475). The muscles 
are then brought together bv strong interrupted catgut stitches. 
Lastly the fascia is united and the skin closed. 
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LUMBAR PUNCTURE NEEDLE BROKEN IN THE SPINE 

L. II. Landry's Case . — 

The patient was a man of 154. The needle had broken oil during 
lumbar puneture the day previously. 44 k 1 patient was complaining oi 
severe pain radiating down the thighs. An incision was made over the 
third, fourth, and fifth lumbar vertebra 1 and the lamina 1 were exposed as 
for laminectomy. It was not until the spinous processes had been removed 
that the needle was found between the third and fourth vertebra*. Its 
removal was followed by a How of* cerebrospinal fluid . 

ACUTE EPIDURAL SPINAL ABSCESS 

li* only an early diagnosis can be made, this is a remediable 
condition. Only too often acute epidural spinal abscess is not recog- 
nized until it is either too late to drain the abscess or not early 
enough lo permit a complete recovery of the paralysis. I have only 
met with one example. 

A man of *20. who had been suffering from a bail of the forearm, was 
walking home when lit 1 felt bis legs give way beneath him. He was carried 
home, and that night developed retention of urine 1 . During the ten days 
which followed, the paralysis steadily increased and the temperature sug- 
gested a deep-sealed infective lesion. When I saw him the temperature 
was 100 and there* was complete sensory and motor palsy from the* Jewe l 
e>f the tenth dorsal vertebra. The bladder was full and lu* had had to be* 
eathelerized during the past wee‘k. Lumbar puncture resulted in a feeble 1 
flow of yellow cerebrospinal fluid, which soon erased. With the* help of 
a medical (*e)Ue i ague the lesion was localized at the 1 level of the* tenth dorsal 
vertebra. 

Operation. — The first step was the introduction e>f a ele* Pezzer e*alheter 
into the bladder suprapubieally . Laminectomy was performer!. One* 
lamina only was renmved and there was a gush of pus. about a pint 
being evacuated. The patient improved up te> a point, until 1hre*e* weeks 
late 1 ]' he developer! an empyema, lie lived for a further two months. 
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THE HEAD 
THE SCALP 

Avulsion of the Scalp. — Owing to belter protection of machinery, 
compulsory wearing of caps by factory girls, and modern fashions 
in hairdressing, avulsion of the scalp, common enough in days gone 
by, is now infrequent. 

As regards treatment, if there is no actual loss of substance the 
edges of the scalp are trimmed and the seal]) is sutured accurately into 
position. Thanks to the excellent blood-supply, union often occurs 
providing the avulsed area is attached by a reasonably broad base. 

Mrs. A. \\\, aged SO, was brought to hospital with the entire seal]) 
hanging over the nape of the neck. The pedicle which attached the seal]) 
to the body was barely three inches wide. After trimming, and sterilizing 
the interior with tincture of iodine, the parts were sutured into position. 
I’nion occurred by first intention. 

Wound of the Scalp with Loss of Substance. Tin tripod incision 
may prove useful. The plastic principle involved is understandable 
by referring to Fig. 4?(». For loss of larger areas amounting to partial 
avulsion ol* the scalp Mitchell's method should be employed. There 



!■'/</. )7<». ( \ishmg\s 1 ripotl incision for a wound of t lie scalp u it h loss of substnm 
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is no object in performing this operation urgently ; indeed, it is best 
to postpone it for several days, during which time the skin and the 
pericranium are rendered as aseptic as possible. Figs. 477 A and B 
illustrate the principle. A series of incisions (Fig. 477 A) permit 
mobilization of strips of the whole thickness of the scalp provided 
with adequate blood-supply. "These are levered into tin* desired 
position and are kept in place by tension sutures (Fig. 477 B). The* 



f'tfl- ^77.— MitHiHI’s ini'tliod of covering n hirjjo dofort of tlio sen, Ip. 

intervening bare areas soon granulate. The advantage* of this method 
is that a bare area, is covered with a considerable amount of hair- 
bearing skin. 

‘ Cut Head.’ -Scalp wounds should be treated by excision of 
the edges of the wound before suture. It goes without saying that 
a wide area ol the hairy seal]) should be shaved around the wound. 
Curved scissors are better than a scalpel for excising and trimming 
wound edges. The interior may be examined with a sterile probe 
lor a fracture, but in the absence of some signs pointing to remediable 
mischief within the skull iissured fractures should be left alone. 
Many times I hav e been called to see a east' where the house surgeon 
has found, or thought that he has found, a Iissured fracture. The 
picture of a Iissured fracture of the outer table with extensive com- 
minution of the inner is riveted in the mind of the student, largely 
because of the attractive? picture copied from book to book. In 
reality I believe this to be of the greatest rarity in civil practice. 
Should there be some hidden lesion, physical signs will indicate that 
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the skull must Ik* opened. In the absence of these signs all that is 
necessary in the first instance is that the wound should be swabbed 
with iodine, the skin edges trimmed, and the wound closed. The 
patient is then watched, as should be the routine in all eases of 
concussion, to which we now direct our attention. The only 
variation in the routine procedure is that the help of a radiograph 
will be sought at the earliest possible opportunity, whereas in the ease 
of simple concussion the radiograph is taken at any time before the 
patient leaves hospital. 


CONCUSSION 

Following the Hippocratic aphorism kw No bead injury is so slight 
that it should be neglected ", (‘Very patient who is concussed even 
slightly should be confined to bed for at least fourteen days. 

A patient is brought in in a state of concussion. The routine 
may be summarized as follows. Notes are made, and physical signs 
recorded. Providing there are no other injuries or conditions requir- 
ing immediate attention, instructions art 1 given: (1) To remove the 
pillow and allow the patient to lie quite Hat in bed ; (2) To keep 
the patient as quiet as possible : (.*5) To record the pulse and tempera- 
ture (*yc ry two hours : (4) To report immediately any change in the 
patient's condition, particularly any lowering of the pulse-rate. 

In the majority of instances recovery of the patient is without 
incident. A radiograph of the skull should always be taken, largely 
as a protective measure* for the* surgeon in the event ol litigation. 
In the main, it may be said that the less we do in eases of head 
injury the better. Emphatically the attitude of' tin* surgeon should 
bo one of masterly inactivity. Ho should organize* a system which 
ensures that the* patient is watched carefully. For noisy, troublesome 
patients a male* attendant is essential. A nurse's duty is not to 
struggle* with unruly patients, but to reeeml the pulse, temperature, 
anel respirat ie>ns, and, if she is skilled enemgli. blood-pressure as well. 

During a time* e>f stress, understalling, and change* of nurses, the* 
standing rules were* ne)t observed in one particular e*asc. A yemng 
man was admitted at 0 p.m. with simple ce>ne*ussion. I was called 
to se*e* him in the* e*arly hours of the* Ibllowing morning. He* had just 
elied fre>m middle meningeal lucmorrhage. In order to ave>iei the 
repetitiem of an eminently remediable ease slipping through our 
lingers instruotiems must be given to the* nurse te> prepare an heairly 
or twe>-hourly pulse* chart through the night ; to repent at one*e* : 
(a) Fits; (b) Alterations in the size* e>f the pupils, particularly in 
equality ; anel, above* all, (e) Slowing of the pulse-rate. A large 
experience of head injuries has shown me that, after scalp wounds 
have* reeeiveel pre>per attention, more than 90 per cent of eases 
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admitted as concuss ion require no treatment other than rest in bed. 
We will now turn to the minority, which must engage the surgeon's 
active attention. 


INCREASED INTRACRANIAL TENSION 

Apart from the all-important intracranial luemorrhages which will 
be dealt with later, there are eases of increased intracranial tension 
which require our close consideration. The commonest class consists 
of those eases in which a severe reaction follows awakening from the 
concussed state ; here severe persistent headache* is a leading symptom. 

The Reduction of Increased Intracranial Tension. — 

1. Magnesium Sulphate btj Mouth. — This is t Ik* simplest method 
when the patient is able and willing to swallow the drug. Its action 
is slow, but certain and safe. 

A saturated solution of magnesium sulphate is prepared. The 
patient is given half an ounce every two hours for twenty-four to 
forty-eight hours ; half an ounce every three hours for the next 
forty-eight hours. The dose is gradually reduced until the seventh 
or tenth day, when it is discontinued. In order to avoid excessive 
purgation no plain water is allowed while the patient is taking this 
treatment. The fluids allowed are broth, lemonade, and barley water 
in restricted quantities. It is curious that purgation dot's not result 
when the intake of water is reasonably restricted. 

Magnesium Sulphate per Rectum.- If skilfully administered 
this is the best method for general list'. 'Three ounces of crystals are 
dissolved in six ounces of warm water. By means of a catheter the 
resulting solution is run slowly into the rectum. It must gravitate 
slowly in order to avoid acting as an enema. The injection should 
be repeated every four hours until the symptoms have abated. No 
toxic effects have been observed in a large number of administ rations 
of magnesium sulphate by many observers. 

3. Lumbar Puncture. — The puncture is made between the 3rd and 
4th lumbar vertebra' with a line needle, and from 5 to 10 e.e. of fluid 
arc' evacuated slowly. The puncture may bo repeated, if necessary, in 
twelve or twenty-four hours. Providing the* fluid is evacuated slowly 
there is no danger. The possibility of the crowding of the medulla 
into the foramen magnum -the danger in eases of cerebral tumour — 
does not obtain in acute' traumatic eases. Instruments are on the 
market whereby the cerebrospinal fluid pressure can be measured by 
a mercurial manometer attached to the spinal needle. The* amount 
of cerebrospinal fluid to be withdrawn can then be measured with 
scientific accuracy. 

4. Venesection. -—This is also an effective method of lowering 
intracranial tension. I have not made much use of it myself. 
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5. Intravenous Hypertonic Saline is a drastic method not without 
danger. It is only to he recommended in desperate cases. For 
instance 1 , we have decided to operate for intracranial h;eme>rrhage. 
The patient is compressed so deeply that it is impossible to tell 
which is the side of the lesion. Just before* the e>peration hypertonic 
saline is given with the elual e>bje*et e>f temporarily lifting the* veil 
which obscurer the' signs and renelering elee*e>mprcssion by craniotenny 
Ie*ss abrupt. The introdue*tion e>f hypertonic saline inte> the circula- 
tion eh'hydrates an (edematous brain anel thus rapidly elecreases intra- 
cranial tension. HeTore* using this methe)d take* a reading e>f the* 
blooel-})ressure*. It is lmpeless to de*ee)inpress by any method if the 
blooel-pre'ssurc is below normal (Malone). 

Ilypertemie solutions in contact with suheutaneous tissues e*ause 
ne'erosis. TheTe'fore, when hypertonic saline has to be give*n, a little 
normal saline* should be* run into the vein first to se*e* that the* ne*edle 
is within the* lume*n ; 20 e*.c. of a .*$0 per cent solution of saline are 
then run into the vein. II. Ce>hon. of Liverpool, described a se*ries 
e>f e*ase*s of aelvaneed compression from e*erebral tumour treated by 
this methoel. He* found that within five* to te*n minutes of the injec- 
tion. after a emrious feeding whie*h the* pat ie*nt elese*ribeei as burning \ 
the* inte*nse* he'adache* disa ppe*a reel, anel there was a period of freede)m 
for ten hours to two days. 

(>. Craniotomy (see p. 470). 

The* induction e»f ine*rcase*el intrae*ranial tension by e>ne e>f the* 
al)ove* me*the)ds. particularly Me*thoel 2. is a valuable Ibrm of the*ra- 
])e*usis. The*se* measure's should never be employed as a routine* in 
cases of heaei injury, but only when the*re* is a ele'hnite indication for 
t heir use. The* only time that dehydration is of great service* is during 
se*ee>ndary ceelema, which never occurs before the second or third eiay 
(Je*lTcrson). 

The peculiar danger of elecreasing intracranial pressure* is increas- 
ing intracranial luemorrhage : there* fore it should neve r be* emple>ye*el 
unless this diagnosis has been ruled exit or we* are* })re*pare*d to Ibllenv 
immediately by eranioteimy. If by any e*hance a j)atient has an 
extraelural e>r a subdural Incmorrhage a lumbar ))iincture is the very 
worst thing that can be el one " (Danely). 

ON SHAVING THE SCALP 

All cases of early acute cerebral compression should have* the 
seal]) shaved. This allows a tlummgh examination e>f the vertex ; 
more* than emce I liave* seen a tell-tale hematoma revealeel whie*h 
hael been obseuml by hair. Should the cemipression increase and 
operation become necessary, mue*h time is saveel by having the head 
in a state of preparation for suigical intervention. 
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CEREBRAL IRRITATION 

The patient should be placed in a darkened room with a special 
attendant to look after him. If magnesium sulphate can be given 
per rectum and retained, so inueli the better. Half an ounce of 
paraldehyde can he added to the first- dose and may ensure some 
mueh needed rest. If the reetal injection is not tolerated, magnesium 
sulphate may he added to the feeds , for the patient will usually take 
fluid from a feeding eup. If symptoms of cerebral irritation persist 
for forty-eight hours, subtemporal decompression should be con- 
sidered. Wilfred Trotter emphasizes that a decompression operation 
should be more often resorted to in cerebral irritation, for it allows 
subsidence of the cerebral (edema which causes the* symptoms. Per- 
sistent delirium in particular should always cause the question of 
operation to be raised. 

EXTRADURAL HEMATOMA: MIDDLE MENINGEAL HAEMORRHAGE 

Htemorrhage may arise from the anterior branch, the posterior 
branch, or the main trunk. When middle meningeal haemorrhage is 
diagnosed the skull is opened over the anterior branch, because 



1' t<j. 478. I ho surfaoo niurkin^s of tho middle monin^oid hi lory, w it h the pointy 
most, tulvuiit-agoous for < ropl lining. 
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observers have shown that it is the anterior braneh which is usually 
torn. Take a bradawl or other sharp-pointed instrument, and drive 
it through the scalp 2 in. behind the external angular process and 
2 in. above the zygoma (Fig. 479 A); impart sufficient propulsion to 
the instrument for its point to impinge upon and mark the outer table 
ot the skul 1 . When the skull has been exposed, the mark can he 
found and the pin of the trephine applied to it. 

The anatomical instructions for marking out the posterior branch 
are complex. The reader s memory may be refreshed by referring to 
Fig. 47S. It is sulliciently accurate to drive the bradawl half an 
inch above and behind Darwin's tubercle of the pinna (or where 
Darwin's tubercle should be) with the pinna lying flat against the 



/■’/*/. 470. I >r;i.i law 1 markings impinirin^ on 1 1 it* outer table ot the skull 
xn i bat points to apply the trephine p A ) for anterior braneh <B' for posterior 
lnant bl can be retoyni/ed easily when the scalp has been rellected suitably. 

side 1 of the head (Fig. 479 B). It is desirable to mark the skull with 
the bradawl over both the anterior and the posterior branches before 
commencing operation. The relative positions ol tne Haps tor the 1 
exposure of the anterior and posterior branches ol the middle menin- 
geal artery are shown in Fig. 4N0. 

(' raniotomif . If the skull is opened, blood-clot, turned out. and 
the source of the hjemorrhage controlled, the prognosis is excellent, 
providing the compressed brain expands. This being so, it is obvious 
that for a successful issue operation must be carried out at the earliest 
possible moment. If compression is so advanced that both pupils 
are more or less dilated and fixed, and other signs show that the 
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intracranial tension is high, an intravenous injection of hypertonic 
saline may be given. With the slight decompressive action of the 
injection the veil may be lifted suflieiently to enable us to decide on 
which side to trephine. 

So long as the blood-pressure remains above normal, decom- 
pression by operation offers hope. 

Haemorrhage from the Anterior Branch. — A horseshoe-shaped inci- 
sion can be used (Fig. 480), or, what is better, a straight incision 
( Fig. 481). Incising the seal]) is conducted in a halting manner, 
the better to control hemorrhage. Clip the bleeding vessels ; the 



482. Subtemporal decompression. The skin incision is made inch by 
inch, and bleeding points are caught as they appear. The whole thickness of the 
scalp opposite the bleeding [joint, is clipped in a laemostat. 

whole thickness of the skin is caught in the forceps (Fig, 482), other- 
wist 4 diflicult.y will be experienced in maintaining the luemostats on 
bleeding vessels. The temporal muscle and fascia are now split 
vertically and the periosteum cleared on either side. 

Apply the pin of the trephine (Fig. 488) or the cranial burr to 
the marked point of the skull. In using the trephine remember to 

e. s. 31 
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blood, it is probable that the bleeding has occurred from one of the 
vena; comites of the meningeal artery. Wood-Jones has shown that 
the grooves on the interior of the skull are made by these venous 
channels and not by the artery, and that in many east's of middle 



meningeal hainorrhage it is the venous vessel tiiat is wounded 
(fVg. 480). Once all this clot has been removed, if there is no new 
hainorrhage there is no need to hunt for a bleeding vessel ; close 
the wound with drainage. If there is new haemorrhage the bleeding 
vessel must be found and dealt 
with, an important matter which 
we will consider in detail. 

In the rare event of the 
bleeding artery being found in 
a groove in the bone, it may 
be plugged with a sharpened 
boiled match-st ick, which should 
always form part of the arma- 
mentarium in operations upon 
the cranium. The artery usually adheres to the dura ; it is a friable 
vessel which is best dealt with by under-running it with a fine, round- 
bodied, curved needle carrying a ligature. The dura should not be 
penetrated. 

Haemorrhage from the Main Trunk. — This presents a more difficult 
problem. 

G. K., aged 25, at 0.30 p.m. fell from a motor lorry on to the pavement, 
striking his head. Admitted at 7.30 p.m. he was conscious. At 8.30 he 
vomited twice, and it was noticed that his pupils were slightly irregular. 
The head was shaved and a lncmatoma was seen on the right side of his 
temporal region. At 9.0 he quite suddenly lapsed into unconsciousness, 
and at 9.15, when I saw him, he was deeply unconscious and breathing 
stertorously. The pupils were grossly unequal — the right large and fixed. 



I'kj. Kxt mdural ha'inatoma from a 

larerat ion of a. rein which accompanies the 
middle meningeal artery. (After Wood -Junes.) 
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There was bilateral rigidity of the limbs, which were so stiff that they might 
be described as imparting a sensation of rigor mortis. Without anaesthesia 
a horseshoe incision was made ; the temporal muscle being split vertically, 
a fissured fracture of the temporal bone was observed. On opening the 
skull much blood-clot was found and evacuated. Renewed haemorrhage 
was serious, and appeared to be coming from the under surface as opposed 
to the lateral aspect of the dura. With nibbling forceps the opening was 
enlarged right down to the level of the infratemporal crest, the dura was 
lifted up, and the blood poured out. I intended to plug the foramen 
spinosum with a match-stick, but it was at once apparent that this would 
be impossible, for the bleeding obscured the view. Using strips of gauze 
moistened with turpentine, the area was packed for a moment, and after 
directing a light into the cavity a bleeding vessel was seen on the under 
surface of the dura. With a line needle on a holder the middle meningeal 
artery was under-run ; as soon as the knot was tied the* bleeding ceased. 



!'/</. 487. U. K., convalescent after ligature of the main trunk of < 1 ir* middle 
meningeal artery. The skin incision is larger than lias been advised in tla* text. 

It was so made to encircle a. superficial lucmat oma. 

The brain expanded well. The wound was closed in layers with drainage. 
Not until the fourth day did the patient recover consciousness. When 
seen six months later lie had entirely recovered. (Fig. 487.) 

Bleeding from the main trunk is best dealt with in the manner 
described above. It is rarely necessary to tie the external carotid, 
although the possibility of stopping serious inaccessible lacmorrhage 
by this means should be borne in mind. 

Haemorrhage from the Posterior Branch. — On opening the skull 
the huematoma is found to extend towards the occipital region. Do 
not go on nibbling away in a posterior direction, a mistake which I 
have made. As soon as you are convinced that the haemorrhage arises 
from the posterior branch, make a second incision (see Figs. 480, 481), 
and apply the trephine at the posterior point previously marked. 
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Contre-coup. — If the diagnosis of extradural haemorrhage has been 
made confidently and no haemorrhage is found when the skull has 
been trephined, the possibility of contre-coup should be remembered, 
and generally it is most advisable to explore the other side. 

SUBDURAL HEMORRHAGE 

On opening the skull the dura is seen to be tense and plum- 
coloured, which is the signal that there is extravasated blood beneath. 



Fig. 488. — Operation for evueuat ing a subdural lnematoina. (After Hatin' liawlhaj.) 

After nibbling away sufficient bone, mostly in a downward direction, 
prepare to open the dura. Hot, moist towels are placed about the 
wound so as to cover up every particle of skin, for infection of the 
pia-araohnoid must be avoided meticulously. If the meningeal vessels 
cross the exposed area they should be secured by under-running them 
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with a suture. Next, pass the point of a line aspirating needle 
connected with a syringe into the lateral ventricle and withdraw 
1 or 2 e.e. of fluid. This will help to lessen tension and make 
the next step practicable. Take an empty, small, curved needle 
on a holder and pass the point through the dura. Ey these means lift 
up the dura and nick it with a scalpel. The dura can now be opened 
in a crucial manner with scissors, and the blood eoagulum is dis- 
played. With the finger, aided by a stream of hot saline, remove the 
blood-clot (Fig. 488). If necessary enlarge the opening for this 
purpose. It is seldom that the whole of the blood can be removed ; 
the length of time spent on removing the clot will be proportional 
to the patient’s general condition. When possible the dura is approxi- 
mated with interrupted catgut sutures, leaving a tube in the most 
dependent part of the wound which is brought out through a stab 
wound in the base of the flap. The wound is closed and a glove drain 
inserted at one angle. 

The prognosis in these cases is not so gloomy as might be imagined. 
True, if there is extensive cerebral laceration there is little hope. 
More often the haemorrhage comes from the pia-araehnoid vessels, and 
statistical inquiry shows that operation in this class of injury is 
encouraging. The patient should be given urotropine intravenously 
or by mouth to inhibit intradural infection. 

WOUNDS OF THE SUPERIOR LONGITUDINAL SINUS 

The secretary of a football club fell down the station steps on to the 
back of his head. He received first aid in the form of stitches to a scalp 
wound over the occiput, and he was admitted to hospital at ] a.m. Ey 
the following morning he had regained consciousness, but was drowsy. At 
4.80 p.m. he again lapsed into unconsciousness, which was complicated by 
fits on both sides of the body. The spasms began in the feet, passed up the 
legs, and were followed by contortions of the face*. The pulse was 120, 
respirations stertorous, and nystagmus marked. The bilateral nature of 
the tits and the central position of the (sutured) cut had made the diagnosis 
of injury to the superior longitudinal sinus tolerably certain. A semi- 
circular flap was turned down around the sutured seal}) wound. A fissured 
fracture was seen in the middle line immediately above the toreula. Two 
trephine holes were made on either side of the middle line, and the inter- 
vening bridge was removed. Blood could be seen beneath the bulging 
dura. The dura was opened and a thin film of venous blood was seen 
flowing over the cerebral hemisphere. The haemorrhage was easily con- 
trolled by gauze packing insinuated between the dura and the skull in the 
middle line. The blood was mopped up and an attempt was made to close 
the dura, which was practically brought together. A tube was inserted 
at the most dependent part of the wound. The next day the patient was 
conscious. The packing was removed by degree's on the fourth day. On 
the seventh day there was a little renewed haemorrhage from the wound. 
On the eighth day signs of meningitis set in. Lumbar puncture showed 
purulent cerebrospinal fluid. He died on the tenth day. 
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The case demonstrates how readily hjcmorrhagc from the venous 
sinus is controlled by packing, for it will be remembered that the 
blood-pressure in the sinuses is almost negligible. I made a grave 
error. The seal]) wound (which had been sewn up at a first-aid 
station) had not been excised, and this was forgotten. If the wound 
had been excised and disinfected with iodine, as is our routine in the 
iirst instance, it is improbable that infection would have supervened. 
Under the circumstances it would have been wiser not to have opened 
the dura. 

II ainorrhage from the superior longitudinal sinus usually gives 
rise to subdural ha inorrhage. If there is a demonstrable wound this 
may bo stitched by passing the needle through the dura and the 
vein wall. Any oozing from the stitch-holes can be quelled by 
applying a piece of muscle to tin* area for a few moments. Another 
satisfactory method of dealing with a wound of the superior longitu- 
dinal sinus is to cover it with a ‘postage stam])’ of fascia lata. The 
bleeding is controlled by packing until a piece of fascia lata has been 
obtained from the thigh. This ‘postage stam])' is laid over the sinus 
and held there for a few moments. The graft usually adheres to the 
dura and luemostasis is complete. 

The Lateral Sinus. -The same principles apply to wounds of the 
lateral sinus. 

A. H‘t card's Case: — 

The patient was brought in unconscious with signs of a fractured base. 
Weeding was occurring from the left ear. The next day the pulse became 
slow, the left pupil was larger than the right, and there was oedema of the 
left fronto-parietal region. Operation was decided upon. On opening the 
skull dark blood-clot was seen and evacuated. The meningeal artery was 
found to he intact. Enlarging the cranial defect posteriorly, profuse bleed- 
ing was seen coming from the angle of the lateral sinus. This was controlled 
by packing tightly with strip gauze between the dura and the skull. The 
wound was closed, halving the end of the gauze protruding from the posterior 
angle of the wound. On the sixth day an attempt to remove the gauze 
resulted in further haemorrhage. The packing was re-inserted and teas not 
removed until the hventff-Jlrst day. Recovery. 

DEPRESSED FRACTURES OF THE SKULL 

Simple Depressed Fracture. — In eases of simple, as opposed to 
compound, depressed fractures it is not always necessary to operate 
at once. If the depression is in a relatively safe area, e.g., the 
frontal region, and there are no focal symptoms, it is sometimes 
advantageous to delay operation for twenty-four hours or so, in order 
that the patient may recover from the shock of the accident. The 
differential diagnosis between an epicranial luematoma and a depressed 
fracture is sometimes impossible. If this dilliculty arises, it is better 
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to explore ; in those eases in which the diagnosis is uncertain, 
operation usually reveals a h<cmatoma. 

Make a wide semicircular incision about the depression. When 

the depression is situated 
on the crown of the head — 
i.e., where the application 
of a tourniquet will not 
impede the work — the fol- 
lowing practical and relined 
technique maybe employed. 
Sterilize a long piece (two 

# jm feet) ol new ;|-in. drainage 

v vk tube, which makes a good 

‘ % tourniquet. Cover the head 

^ with a sterile towel, and 

having drawn the towel very 
tightly over the skull, apply 
the tourniquet over it (Fig. 
489) The depression can 
be felt through the towel, 
and a semicircular llap can be made through towel and seal}), right 



Fig. -ISO. -Operation for a depressed f met lire. 
A tourniquet is applied over a sterile towel. A 
horseshoe -shaped incision is made about the depres- 
sion through the towel and 1 he seal]). 



Fig. 4 DO. — In depressed fract ure always ( rephine sound bone. {After Jiathe Bawling.) 
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down to the bone, with one sweep of the knife. When the depression 
is plaeed laterally, an inconvenient place for the tourniquet, make the 
horseshoe-shaped incision inch by inch, clipping the whole thickness 
of the scalp in hiemostats where spurting vessels are encountered. 



!' i'J. 4!H. Klcvating a depressed fracture. 



F/(/. UJ2. — Met hod of clevat ing a .depressed fracture. In this case the depressed 
fragment is < |i i it loose, and should he removed. 

This will conserve blood. Having cleared the periosteum from the 
bone, examine the fracture. It is usually necessary to trephine, the 
exception being where there is considerable comminution and a piece 
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of loose bone can be readily picked up with dissecting forceps and 
removed. Always trephine sound hone {Fig- 490) is an axiom which 
can bear much repetition. Via the trephine hole the depression may 
be elevated. If it comes up nicely into position (Fig. 491), this is 
all that is necessary. If not, the depressed fragment must be removed 
(Fig. 492). A certain amount of common sense must be used in 
deciding whether a fragment should be removed or left. The follow- 
ing case may be helpful in emphasizing this point. 


W. P., aged 0, 
consciousness in the 


was knocked down by 
ambulance on the way 
depressed 


trephined 



\ motor-ear. and recovered 
to hospital. There was a 
fracture* in the right tem- 
poro -parietal region. The diagram 
made at the time of the operation 
(Fig. 490) is self-explanatory. 


Small detached fragments should 
always be* removed entirely. They 
are prone to give rise 1 to sequestra, 
if replaced. When operating for 
depressed fracture it is advisable* 
to have* reaely a line, round-bodie*d 
curve*d nee*dle charged with a cat- 
gut ligature and mounted on a holder, for when the dcpre\sse*d frag- 
ments are removed, haemorrhage mav take* place from the middle 


Fi;/. 49,‘i. 
which ac< 


Facsimile < 
ompanird t h 


•f I hr 
* cast 


diajjrra 

f W. 


meningeal artery, the longitudinal 
case may be*. A wounded sinus 
stamp’ method already refe*rr(*el 
securest by uneh*r-running it. It 
wemnel for twentv-four hours. 


sinus, or the* lateral sinus, as the* 
can be repaired by the 'postage* 
to (p. 4S7). The* artery can be* 
is ge*ncrallv aelvisable t e» drain the 


Compound Depressed Fracture. The urgency of this conelitiem 
is extreme. The wound should be* exeise*d and the inte*rior elisinieeteel. 
It is usually more convenient to exe*ise, sew up this 
wound, and the n make a horseshoe-shaped incision 
abernt the ek*pre*ssion. The* treatment of compound 
depressed frae*turc, once* the wound has ree*eived 
attention, differs a little from the closed variety. 

Morison’s E.I.P.Ik, lightly smeareel over tlie int<*rior 
after fragments have* been removeel, is useful. Tins 
] reparation can alse> be used to stop oozing from the* 
eliploe. For the latter purpose it is even better than 
Horsley's wax. The following case of eompounel 
depressed fracture* presents some unusual features : - 



F uj. 401. Far - 
similr of 1 hr diagram 
which accompanied 
1 .ho case of I). M. 


D. M., ageel 20, was aelmitt(*d with an extensive head wound, following 
the explosion of a soda-water fountain. On turning down the Hup after 
excision of the scalp wound, the* condition shown diagrammatieally in 
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Fig. 494 was seen. The area A was found over-riding the rest of the skull. 
Brain substance was issuing from B. Nibbling forceps were taken, and, 
eommeneirig at B, the over-riding portion was nibbled away, especially in 
front. The patient’s condition became alarming. The flap was replaced 
and sutured with a continuous mattress stitch of thick silk. A drainage 
tube was inserted and a glove drain to B. After the third day the patient 
made an uninterrupted recovery. 

Penetrating Wounds of the Brain. — The principles involved in 
the treatment of this very rare civil accident wall be referred to briefly. 
They are culled from Harvey Cushing’s classical writings on gunshot 
wounds of the head. 



Fill. 4 ‘.If). Method of dealing with a. penetrating wound of the bruin. (After t'uxhnnj.) 


The wound is excised, using a tripod incision (p. 473). The area 
of cranial penetration is removed en bloc rather than piecemeal. Four 
holes are bored with a burr or small trephine so as to form a square 
on the outskirts of the cranial wound. By using a Gigli's saw r the 
quadrilateral piece of bone with the penetrating wound in the centre 
is removed. The edges of the laceration of the dura are trimmed. 
The brain wound is not explored with the finger, but a rubber 
catheter is passed in. The latter may be fastened to an aspirating 
syringe (Fig. 495). A bullet should not be removed unless it is 
perfectly accessible. The wound is closed with adequate drainage. 
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POND DEPRESSED FRACTURE 

p aged 5 months, was admitted with a depression two inches in 
diameter in the right parietal region. A few hours previously he had fallen 



Fill. 


>d of ilralii with a pond depressed tract urn duscrilird 
: I lie t (*x< . 


against the knob of an oven door. The 
infant was amesthetized. A tiny incision 
was made over the* centre of the depression 
right down to the bone. The skull was pene- 
trated by a gimlet, and a blunt aneurysm 
needle was passed in. Traction Mas applied 
( Fi<*. 49<>). The depressed area sprung out. 

Fi>f. 497. Silk wound around pmlol. 
Used 1o perforate skull in a pond depressed 
fruet ure. 

One skin suture Mas all that mils neces- 
sary to close the wound. Three months 
later the child was perfectly well and his 
cranium presented a normal appearance. 

An ordinary carpenter's gimlet with 
silk wound round to within a quarter of 
an inch of the point (Fig- 497) makes a 
very good perforator. After the silk has been wound the gimlet is 
sterilized in the usual manner. In a fully equipped hospital 1 was 
not aide to line! an instrument more suited to the purpose. 

FRACTURES OF THE BASE 

In the first instance the routine outlined under Concussion 
(]). 475) is followed. If blood or cerebrospinal fluid is issuing from 
the ear, the discharge is mopped up at intervals with sterile wool ; 
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the ears should not he plumed. Conversely, if cerebrospinal fluid 
and blood are coming down the nose, Forrester recommends plugging 
the narcs with sterile cotton-wool soaked in mereuroehrome solution. 
When intrameningeal contents are leaking externally it is obvious 
that the patient is in imminent danger of ascending meningitis. To 
attempt to prevent this urotropine is indicated. Intravenous uro- 
tropine is strongly advocated by Tytgat ; 5 e.e. of a 40 per cent 

solution is supplied in ampoules by Sobering. This is certainly a 
good method of getting urotropine into the circulation. It is soon 
excreted in the cerebrospinal lluid. 

The treatment of fractured base is largely symptomatic. In- 
creased intracranial tension is reduced by one of the methods described 
already. Magnesium sulphate per rectum is the best, but if this is 
not tolerated, daily lumbar puncture is extremely effective. About 
10 e.e. of cerebrospinal lluid are removed at each puncture. Sub- 
temporal decompression for fractured base is hardly ever called for. 
One should bear in mind that persistent bleeding from the ear may 
be due to middle meningeal haniorrhage, which decompresses itself 
by this route. Bathe Bawling first called attention to this pheno- 
menon. and in this instance exploration is more than justified. 

If the patient is restless, the question will arise as to the best 
drug to prescribe. If the diagnosis of fractured base has been made 
and there is no question of concealed haniorrhage, morphia can be 
given with advantage*. Paraldehyde per rectum often produces rest- 
ful sleep. 


INTRACRANIAL INJURIES IN THE NEWBORN 

Intracranial injuries in the newborn are common, and they are 
commencing to receive the attention they deserve. There are usually 
respiratory difficulties from the onset, deepening somnolence, and 
recurrent vomiting. The fontanelle is found to be bulging, twitch- 
ings of the face and limbs are frequent, and failure of respiration 
with attacks of cyanosis are a constant feature. In all eases, if there 
is the slightest suggestion of an intracranial haemorrhage in the new- 
born babe, 10 e.e. of the mother's blood should be injected into the 
infant intramuscularly. Alan Moncricff recommends the early exhibi- 
tion of hypertonic rectal saline in such eases. Two to three ounces 
of a 10 per cent solution, i.e., one teaspoonful of salt in two ounces 
of water, are run slowly into the rectum. The nurse then holds the 
buttocks together in order to retain the solution as long as possible. 
Injection can be repeated at four-hourly intervals. Just as in the 
treatment of other eases of head injury, absolute rest is essential ; 
the baby must not be lifted out of bed for any purpose. Feeding is 
carried out with milk expressed from the mother’s breasts. Chloral 
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in half-grain doses is prescribed if restlessness or twitching is present. 
Five per cent carbon-dioxide in oxygen through a nasal catheter is of 
value for failure of respiration. 
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CHAPTER XXXI 

THE FACE, MOUTH, AND NOSE 
FACIAL CARBUNCLE 

Caiuu NC'LK of the lace has a sinister reputation, and the upper lip is 
the most common site of this dreaded lesion. A complication which 
quite frequently heralds the oncoming of a fatal pya/mia is thrombosis 
of the cavernous sinus. It is now becoming increasingly recognized 
that to incise, squeeze, scrape, or otherwise interfere with a carbuncle 
of the lip itself is the essence of meddlesome surgery, but to inject 
whole blood around the carbuncle (see Chapter XL1Y) does not come 
under this nefarious category. 

In a series of 15 consecutive cases of thrombophlebitis of the 
cavernous sinus, I found that 4 were due to a furuncle or carbuncle 
of the upper lip, and that 3 more originated in an infected gnat-bite 
of the nose. 

Ligature of the Angular Vein as a Preventive Measure in Facial 
Carbuncle. To forestall the spread of infection by this route, liga- 
tion of the angular vein is a sound proposition; when performed under 
local anaesthesia it is free from danger. If necessary, both angular 
veins are ligated. 

It is desirable to have some guide as to the most opportune 
moment for this intervention, for it is obvious that the resistance of 
the patient is sometimes enough to keep the infection within bounds. 
On the other hand, the necessity for timely interference must always 
be before us. On the whole, it is better to err on the side of activity. 
A sign which foretells impending danger is (edema spreading from the 
lip to the inner canthus, and this is usually found in the presence of 
suffusion of the eyelids. As far as my own observations have gone, 
the premonition is invariably unilateral. If in addition to this sign 
there is considerable elevation of temperature, the call for action is 
imperative. 

Technique. — If there is any suggestion of delirium, it is advisable 
to administer a hypnotic twenty minutes before operation. Castor 
oil should be introduced into the eye, and a damp gauze covering 
applied over the lids, to prevent iodine running into the conjunctival 
sac. The lip is covered with gauze wrung out in perchloridc solution ; 
dry gauze becomes easily displaced. The angle made by the junction 
of the nose with the cheek is the surface marking for the vein. After 
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novocain has been infiltrated, an incision is made commencing a little 
below the inner eanthus and passing downward and very slightly out- 
ward for about one inch. There is always much troublesome oozing, 
which can be quelled by packing with gauze soaked in adrenalin. After 
more novocain has been injected, dissection in the wound will reveal 
the levator labii superioris alieque nasi. The fibres of the muscle are 
teased apart, and the angular vein will Ik* found either in or beneath 
this muscle (Fig. 498). It is divided between ligatures. Skin sutures 
and a collodion dressing complete the operation. 



Fig. 498. — Ligature of the angular vein. 

A girl, aged 10, complained of a large carbuncle which had begun nine 
days previously as a pimple on the middle of the upper lip, and which had 
developed into a carbuncle of both upper and lower lips. It had become 
much worse forty-eight hours before admission. Examination showed 
an oedema spreading toward the right eye, with great suffusion of the eye- 
lids. Her temperature was 103° to 104°, associated with mild delirium. 
Ligature of the right angular vein was performed and intravenous mcreuro- 
chrome was administered. This was followed by local treatment of the 
carbuncle with hot magnesium sulphate fomentations. Rapid improve- 
ment resulted, and the patient was discharged eleven days later (Fig. 499). 
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Thrombophlebitis of the Cavernous Sinus. Once thrombo- 
phlebitis (Fig. 500) has commenced, we are confronted with a condition 
where, with expectant treatment, practically all cases die ( Fig. 501). 



rig. 400. -( arhiinala of tlia uppar lip: A, rwalva hours altar ligature of angular 

: B, Sana*, onu weak lafar; C, Sama. ono month hilar. 

It happens that I have seen a patient recover, but she is quite blind 
in both eyes — a sorry tribute to inactivity. As long as the patient 
is young and the proptosis unilateral, we should at once carry out 

Virculo-Co^rrnous Onus 


Superior 

^Ophthalmic Vein. 



\ /AAA\ 

'/ (AA^d 

thrniu'h Foramen Yesalii \A A A/ 
or when absent throunl \ / 

Foramen ovale v, 


Fig. /><)(). — Tho aavarnous sinus and it s eonnaat ions (dia^rammatia). (By courtesy 
of the ‘ Clinical Journal' .) 


Eaglet on's highly original and, in his hands, successful combined 
operation, though it requires courage to remove an eye which is not 
yet blind. 
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Eaglrton's Combined Operation . — 

1. The common carotid artery is ligatured (see pp. 525, 52(5). 
This (a) puts at rest the beating internal carotid and gives rest to the 

cavernous sinus, and ( b ) ren- 



Fi<j. 501. -Carbuncle of upper lip. Tliroml) 
of left cavmioiis sinus. J)onlli resulted. 


ders comparatively avascular 
the area next to be attacked. 

2. The eyeball is enu- 
cleated. Eagleton’s studies 
show that pus is found at the 
apex of the orbit in a propor- 
tion of eases, and it is per- 
fectly conceivable that if the 
ease is an early one these 
measures may suffice. Refore 
concluding the operation the 
ophthalmic vein must be in- 
spected. If this vein is filled 


with purulent clot the caver- 


nous sinus itself may be drained by enlarging the sphenoidal fissure. 


WOUNDS OF THE FACE 

Wounds of the face, thanks to the liberal blood-supply, heal 
readily. The surgeon's chief aim is to avoid an ugly sear. Wound 
edges should be pared most carefully ; ragged and contaminated 
pieces of* su bout is are snipped away with scissors, the actual skin level 
being preserved as far as possible. The suture material should be of 
the finest, and the needle a small, round-bodied one. 

A method of co- 
upling the skin which 
can be recommended 
is as follows. Lightly 
swab out the wound 
with tincture of iodine. 

Insert a fine suture 
at each end. While 
the assistant exerts 
moderate tension by 

means of these SUtureS ^ n J- * r >02. -Method of closing ; wound willi van ITerfT’s 

clips, (hiftel. -Oni of flic clips.) 

the cut edges are co- 
upled with van Ilerff s serrefines (Fig. 502). The only dressing needed 
is a strip of gauze tucked under the clips on each side of the wound. 
The sear resulting from this method is the most perfect possible. 

In complicated eases the surgeon will have to exercise ingenuity 
to suit the circumstances. 
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Wounds of the Lip. — Haemorrhage oan be controlled at once by 
picking up each side of the lip between a linger and thumb (Fig. 503). 



r>0:i.- Method of controlling the hioinorrlmge mid holding the parts to he 
approximated in a split Jip. 

The coronary artery can then be secured on each side. After the cut 
edges have been pared, pass a stitch at the junction of the skin and 



the red margin. Leave the ends long, and these will act as a convenient 
retractor. Ey lightly pulling on the suture in a downward direction 
the lip may be ex erted, xvhen the mucous membrane is stitched together 
with catgut (Fig. 504). The remainder of the red margin is then 
brought together with the lincst silkworm gut or horsehair. The skin 
is approximated with clips or silkworm-gut sutures. 
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Laceration of the Pinna.- — Suture the cartilage and then approxi- 
mate the skin on each aspect. It has been found that large portions 
of the pinna hanging merely by a fragment of tissue prove viable 
after accurate suture. 

Wounds of the Eyelids. — See p. 782. 

DEPRESSED FRACTURE OF THE ZYGOMATIC ARCH 
OR THE MALAR BONE 

Depressed fractures of the zygomatic arch and the malar bone are 
elevated readily if operation is undertaken soon after the accident. 

The position of the bones can be 
adjusted satisfactorily under local 
amesthesia. Infiltrate the region 
with novocain. In the ease of the 
zygomatic arch the method employ- 
ed is shown in Fig. 505. The teeth 
of a pair of tenaculum forceps or a 
towel clip are thrust through the 
skin around the deep surface of the 
arch. Hv steady traction the arch 
is elevated to the normal level. In 
the ease of the malar bone a tena- 
culum forceps or towel clip with 
roomy curved teeth is opened 
widely. One tooth pierces the skin 
and transfixes the bone at the 
outer margin of the orbit. The 
other passes dee]) to the inferior 
surface of the malar bone. When 
a good hold has been obtained 
elevation can be accomplished. 

REDUCTION OF A DISLOCATION OF THE LOWER JAW 

Kennon's method is as follows. Eandagc your thumbs, and over 
the bandage wind adhesive tape. The patient lies upon a couch 
and the operator stands behind the head. Insert the thumbs into 
the mouth so that their pulps lit* on the molar area, while the fingers 
are insinuated around the angle of the jaw (Fig. 506). Very slowly 
exert pressure through the extended arms. This tires out the tem- 
poral and masseter muscles, and by depressing the back of the jaw 
and lifting the chin, reduction can generally be accomplished. In 
dillicult eases anaesthesia will be necessary. 



Fifj. 505. -Elevation of u .'depressed 
fracture of the zygomatic arch under 
local amesthesia. 


rtf/. r»(Mi. 


Kodueme it disloealod jmw. 


FRACTURE OF THE LOWER JAW 


The u si in I sites of frac- 
ture are shown in Fig. 507. 
The immediate treat meat is 
to apply a four-tailed band- 
age. As soon as convenient 

/•'/'(/. f>07. I siinl sill's for 
frm*l tiro of t 1 m* lowi'r jaw in 
order of froi|iionoy : 1 , Tlio 

most, oommon silo; 6, The 
rarest . 


a more ellicient and perman- 
ent form of splint must be 
constructed. If the patient 
has sullieient teeth, inter- 
maxillary wiring is eminently 
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satisfactory. This method has many advantages over the dental cap 
splint, not the least, being that it is unnecessary to take impressions 
and casts of the jaw. 

Treatment by Intermaxillary Wiring. — Procure some copper wire, 
gauge 22, or, if this is unobtainable, silver wire of the same size 
may be used. Copper wire lias certain advantages, and if it can be 

obtained, so much the better. 


Fhj. — Win* pin for int i*nnax illary wiring 


Some silver wire, gauge 24, is also 
necessary. Taking the thicker 
wire, make six wire pins, each 
four inches long, of the shape 
shown in Fig. 508. The free 
ends of these pins are pointed by cutting the wire' obliquely. Put 
these six pins and the liner wire with the instruments to be sterilized. 

A general amesthetic is usually advisable, but is not always 
essential. Ij a general amesthetic is to he ettrploi/ccL he certain that the 
stomach is quite emptij. The danger of post-operative vomiting when 
the mouth cannot at once be opened will be obvious to all. 

The principle involved is to wire the lower jaw to the upper on 
either side of the fracture. This entails having four fixed points, two 
on the upper jaw and two on the lower. Each of these fixed points 
is constructed in the following manner. One wire pin is threaded 



through the space between two teeth, in the manner shown in Fig. 
509, so that the eyelet is oil the labial side. The free ends of the 
pin are brought back through the interdental spaces immediately in 
front of and behind the original penetration. The wire is twisted 
until it grips the teeth firmly. Excess of wire is cut off, and the 
twisted knot is pressed and tapped until it lies flat (Fig. 510). The 
lirst fixed point is made behind the fracture, the second in front of 
the fracture ; the third and the fourth, which are in the upper jaw, 
are made to lie as nearly as possible opposite the first and the second. 
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We arc now ready to bolt the lower to the upper jaw. A double 
strand of the liner wire is passed through the opposing loops and 
gradually tightened (Fig. 511 ). Heforc the final tightening the 
fracture is manipulated into the best possible position, and is held by 
the assistant until the tightening is completed. The twisted ends are 



/•7f/. olO l>iin^injj hack 1 he cmk nf the pin between 1 he adjacent teeth 
The inset shows the wiring of one of the fixed points completed. 

pressed down so as not to impinge upon the buccal mucous membrane. 

Afta'-lrcutmcnt . — Contrary to what might be thought, the patient 
almost at once learns to take a liquid diet, either through a straw or 
directly from a cup. The liquid diet can be varied, and should con- 
tain some fruit juices and soups as well as preparations of milk. 
With such a diet the patient will 
thrive. After each feed an anti- 
septic mouth-wash must be used, 
and twice 4 a day a powerful spray 
is applied to the teeth. If the 
fracture 4 involves little 4 e>r no loss e>f 
be>ne substance, the 4 w r ire*s should 
not be 4 reme>vcd fe»r six weeks. A 
lemger pe 4 rie>el may be necessary, 
and this in part will be determined 
by the* X-ray. An anaesthetic is 
ne)t necessary for the removal of 
the 4 wires. The wire does not 
loosen or destroy sound teeth. 

Treatment when the Patient is Edentulous.— A dental surgeon 
should be consulted. If he considers that it is possible to construct 
an internal vulcanite splint which wall hold the fragments in position, 
so much the better. Alternatively, an open operation must be 



I'' ia. all. The \\ irinj; complete. 
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performed. The mouth must be rendered ns clean ns possible with 
sprays and mouth-washes for forty-eight, hours, during which time tne 
skin over the jaw also receives thorough attention. An incision is 
made along the lower border of the jaw, the periosteum is lilted up, 
and after the fragments have been manipulated they are held lirmly 
in position by the assistant while they arc bolted into place with a 
small bone-plate. 

Fractured Mandible with External Wound.— 

13. A., aged l. 1 ), was brought to hospital with a lacerated wound of 
the skin through which protruded one segment of a completely fractured 
lower jaw. The wound was grossly contaminated with road dirt. I aider 
evipan anaesthesia the wound was excised and disinfected. A loose piece 
of alveolus and several teeth were removed, "two holes were drilled and 
the fractured surfaces were brought into apposition with a silver wire. The 
twisted ends of the wire were left jutting into the wound, which was sutured 
partially. The wire was removed six weeks later. There was very little 
suppuration and good union of the mandible occurred. 


TRISMUS 

Seven* trismus may complicate' inflammatory processes in the 
neighbourhood of the temporo-maxillarv joint. Chief amongst these 
is an erupting wisdom tooth or a dental abscess connected with that 
tooth. When the cause of the trouble is obscure a radiograph is often 
helpful. 


Treatment.-—- The lirst step is to drain the abscess or remove the 
offending tooth. Under the anaesthetic the jaw can be opened and a 



prop can be left in between the teeth. 
Once the focus of infection has been 
dealt with, usually trismus is transitory. 
In its more chronic forms tin* jaws 
must be prised apart gradually. For 
this purpose a common clot lies- peg is 
useful. The ends of the clothcs-peg 
arc' whittled down with a knife so as to 
take the form of a wedge. It is always 
possible lo separate the jaws for a 
millimetre or two, and the end of the 
wedge is firmly pressed between the 
front teeth. The peg is left in position 
for hours at a stretch, and by its con- 
tinual pressure the amount of separation 
increases. As soon as there is about 
a quarter of an inch of separation a 


Fin. 512. - (lothos-jK'gs are use- clothcs-pcg of the spring type (E/g. 512) 

fill tor nmintuiiim^ coni inuous niv.s- . . . * J 0 

sure: on the jaws in trismus, ^ substituted. A transverse notch is 
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cut ° n (‘itlicr side to accommodate the edges of the incisors. The 
peg is leit in position for long periods, and gradually but surely the 
amount of separation increases. 

Trismus due to tetanus is dealt with in Chapter XLI1I. 

ACUTE SUPPURATIVE PAROTITIS 

Post -operative* parotitis is now infrequent. In the early days of 
abdominal surgery the importance of preparatory and post-operative 
oral hygiene was not appreciated. Furthermore, the patient was 
forbidden to drink for several days. These circumstances favoured 
an ascending infection from tin* parched infected mouth along 
Stcnson's duet to t lit; parotid gland, and acute parotitis became a 
dreaded and often fatal complication. Bond, of Leicester, showed 
conclusively that pigment particles, and therefore bacteria, could 
ascend along the lumen of Stcnson's duet. 

If infected parotitis threatens, no effort should be spared to 
cleanse the mouth and prevent reinfection of the duet. Boroglycerol 
is a useful adjunct in this respect. A sialagogue in the form of 
chewing gum is also useful. \V. Meyer finds that infections e>f tin* 
parotid gland respond exceptionally well to hypenemia, and he 
induces artificial hypenemia by placing an clastic band around the 
neck. The band is worn for as much as ten hours per diem. Such 
treatment is sometimes rewarded by resolution of the inflammation. 

When treating acute* suppurative parotitis whether post-operative 
or not. it is important not to zvait. for fluctuation , for pus may lie 
deeply beneath the* parotid fascia. If the symptoms continue for 
four days and the swelling increases, if the overlying tissues become 
(edematous, or the* temperature becomes high, incision is indicated 
whether fluctuation can be obtained or not. 

A transverse* incision should be made over the point of greatest 
prominence, having due regard to the situation of the branches of 
the facial nerve and Stcnson's duet. The parotid fascia should be 
incised freely and not opened by Hilton's method (Bucknall). The 
little finger is introduced in order to break down interlobular septa. 
Under-drained loculi will continue to burrow and lead to fistula* and 
other troubles. 

In fulminating eases, indeed in most of the examples which 
require surgical drainage, I think it advisable to decompress the whole 
parotid bv tin* effective method designed by Blair. An incision is made* 
in front of the ear; it is a long incision extending from the zygoma to 
the* angle* e>f the jaw (F/g. 513), and in nee*essarv eases it can be exteneleel 
into the* nce*k. It passe*s down to the pare>tid fascia. The antcrie>r 
eelge* e>f the skin is unelcrcut and pulled forward, thereby cxpe>sing 
prae*t ie*allv the* whole* e>f the pare>tid (Fig- 511). The e*apsule* is incised 
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transversally, if necessary in several places. Special care is taken 
not to injure 1 the two branches of the seventh nerve leaving the parotid 
gland at its anterior border (Fig. 511). If pus does not (low blunt- 
nosed forceps are thrust within and their edges opened. The method 
spares the facial nerve and allows a virulently inflamed parotid room 
to expand. The wound is left open and packed with gauze soaked 
in flavine. 



r />/. f>I.i. Sli iwiug liJiiir s incisi< 
fulmi luting juirol il is. 


Fiy. r» 1 4. When tin 
underfill, nearly the win 
can he displayed. 


ALVEOLAR ABSCESS 

The pain associated with alveolar abscess is intense, the consti- 
tutional symptoms arc often severe, and with incorrect treatment 
the period of invalidism is considerable. At times it is difficult to 
decide which is the offending tooth. Where facilities exist a radio- 
gram is very desirable. If rarefaction can be demonstrated around 
the roots of one tooth we can be confident of the exact location of 
the mischief. 

Removal of the tooth, so satisfactory if performed at the right 
time, may aggravate the disease. When spreading osteomyelitis 
follows extraction the dental surgeon is sometimes unfairly b'lamed 
for using unsterile instruments. In reality it is probably yet another 
example of an old story. Dental abscess may be compared with 
appendicitis. If the offending tooth is removed early in the course 
of the disease the attack is cut short. Then follows a period of time 



THE FACE, MOUTH, AND NOSE 


507 


during which any form of surgical interference may result in a spread- 
ing inlection. Unlike appendicitis, resolution (as a reward for intelli- 
gent inactivity) does not frequently occur, but drainage of a dental 
abscess is followed by rapid convalescence. Armed with the know- 
ledge of this principle, if the patient is 
seen within twenty-four hours of the 
commencement of the attack, and, after 
a thorough intrabuccal examination, the 
signs of a localized collection of pus are 
not obvious, advise conservative treat- 
ment in flu* first instance. Hot fomenta- 
tions and poultices of all kinds should 
be avoided, for they tend to favour 
the pointing externally of an alveolar 
abscess, which is the very thing we wish 
to avoid. Order hot antiseptic mouth- 
washes. Dover's powder will relieve 
pain and induce sleep. When a local 
swelling can be palpated, drain the 
abscess into the mouth either by remov- 
ing the* tooth or by incising the mucous 
membrane and the underlying perios- 
teum, or both. The technique of the 
procedures are described in detail below. 

If the ease is iirst seen when the abscess is pointing externally, 
or if internal drainage has failed — a rare event — then an external 
incision must be made. When possible, design this incision to lie 
in the shadow of the jaw (FVg. 515). 

Methods of Opening an Alveolar Abscess.— (ias anaesthesia or evipan 
is used. 



/''iff. •*> 1 f) . Alvi lar abscess 

point ing externally. Ail external 
incision should he avoided when 
possible. 



J' tff. .">10. Horizon! al 
incision for opening an alve- 
olar abscess of the lower 
jaw. If necessary, the 
vertical limb is made. On 
the lingual side of the jaw 
the vertical limb must 
never pass below the hori- 
zontal for fear of wounding 
structures on the floor of 
the mouth. 
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Method 1 . —Open the abscess by extracting the offending tooth. 
If this is followed by a gusli of pus, we can rest assured that every 
thing will go on satisfactorily. 

Method 2. -Open the abscess into the mouth bv incising the 
periosteum. It should be noted that the periosteum must be incised. 
The incision may be made either on the labial or the lingual side of 
the alveolus. The point of the knife is carried down to the bone, and 
the cut is made parallel to the alveolus. In exceptional eases when a 

How of pus is not obtained, 
the incision in the ease of 
the lower jaw is converted 

# into a -p on the labial side 

(Fig. 510) : on the lingual 
side, however, a J_ only is 
used, for a downward stioke 
of the knife below the 
first cut would endanger 
structures on the floor of the 
mouth, notably t lie lingual 
nerve. In the ease of the 
upper jaw. the incision may 
be enlarged cautiously, par- 
ticularly in an upward direc- 
tion, with the points of a 
luemostat. When a drain- 
age tube is thought neces- 
sary — and this will be the 
ease in the upper jaw with 
a pocket, of pus running 
upwards towards the malar 
bone a self-retaining tube 
(Fig. 517) will be of ser- 
vice. The after-treatment consists of hot antiseptic mouth-washes. 



Fig. . r > 1 7 . Sclf-rct >i iniii'jf lube of corrugated 
rubber. The iiubrieat e<l openings are made by cuts 
will) scissors. It is inserted in the manner shown. 


REIMPLANTATION OF DISLODGED FRONT TEETH 

Reimplantation of a, tooth which has been knocked out is occa- 
sionally very successful. 

S. (i. Yates, of Ross, was confronted with a boy who had lost a front 
tooth on the road near by. A search was made and the tooth was retrieved 
from the mild. After the tooth had been cleansed and its root treated it 
was replaced in its socket. Twenty years later the patient was examined 
and the tooth w r as still in place. 

The dislodged tooth should be cleansed and kept in normal 
saline. It is desirable to obtain the services of a dental surgeon who 
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can treat the root and construct a cap splint. A successfully reim- 
planted tooth does not live ; an ankylosis is said to occur, but 
normal gomphosis is impossible. Before attempting reimplantation 
the tooth should be examined. If the root is fractured, replacement 
is worse than useless. A healthy mouth and a young subject are 
also essential to success. 

EXTRACTION OF TEETH* 

The only instruments required are shown in Fig. 518. 

Application of Forceps. — In every case one blade of the forceps 
should first, be placed upon the palatal or lingual side of the tooth. 
Having lightly grasped the tooth in the jaws of the instrument 
( Fig. 519), the beak is pushed upwards or downwards as far as possible, 



A B C D E 


/' /</. r> 1 8. --Tin* only inst ruincnl s necessary lo extract any tooth. A, Uni- 
versal upper forceps; B, Haw k-hill universal lower forceps; C, Right curved 
elevator; D, Straight elevator, for removal of impacted third molar; E. Left 
curved ('leva, tor. 

cart' being taken to avoid inclusion of the gum or alveolar process. 
Thus a firm grasp of the base of the tooth is obtained. If the grasp is 
not linn and the crown is weak it is liable to break off, and difficulty 
may be experienced in removing the roots. A crown, however weak, 
should guide the forceps into their proper position for extraction. 

In the case of all incisors and the lower premolars slight rotatory 
movements are required to loosen the tooth, these roots being conical 


* Written with the help of Norman Haines, U.D.S. 


510 


EMERGENCY SURGERY 


in shape. In the case of the remaining- teeth a lateral movement is 
required. The upper first premolar is perhaps the most dillieult to 
extract and is the most liable to break. 


Extraction of Teeth from the Upper Jaw.— In removing upper 
molars the inner beak of the forceps should be placed between the 
alveolar process and the single palatal root. The outer beak is placed 
between the alveolus and the stronger of the two buccal roots. It 
.should never be placed between these two roofs . The lateral movement 
should be slightly in and greater out ; this movement is continued 
until the tooth is loosened. Extraction must be effected in an out- 
ward direction. Great care should be 
used to prevent pushing a root into the 
maxillary sinus. 

Elevators arc' not generally used on 
upper teeth, but may occasionally bo 
used with advantage' to extract a dillieult 
third molar. 

Extraction of Teeth from the Lower 
Jaw. For all lower teeth the hawk-bill 
forceps is applied. For the right lower 
molars the operator stands behind and 
to the right of the patient, the* thumb 
and forefinger of the left, hand being 
placed on the tooth to be extracted this 
acts as a guide' for the forceps. For the 
remaining lower teeth the operator stands 
in front. 

The lower incisors are easily removed. 
The tooth should be (irmly grasped and 
an outward movement made — this also 
applies to the lower canines. The lower 
molars differ from the upper bv having 
only two roots. It is, however, very 
necessary to apply the forceps to one or other of these roots ; never 
apply them between the roots. The third molar, or wisdom tooth, is 
slightly different from the others, as the roots in this ease are generally 
clubbed together ; this tooth is as a rule easy to extract. 



I ' 1 i(j. fm.h — Method of’ holding 
dental forceps. 


Elevators. — These are employed in extracting dillieult lower 
molars and roots, and prove extremely useful at times. 

The straight elevator is inserted between the tooth to be extracted 
and its neighbour, and the flat blade is pushed between the tooth and 
alveolar margin as far as possible. The handle is then depressed, 
which tends to elevate the tooth. It often requires several of these 
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movements before the tooth is loosened. The tooth should be held 
iirnily with the thumb and forefinger during the operation, to prevent 
its accidentally slipping down the throat. When t lie tooth is loosened 
lower forceps are used to remove it. 

The curved elevator is used to remove broken roots. Pass the 
elevator into the empty socket and elevate the root by forcing the point 
of the elevator through the septum of bone. 

CONTINUED HAEMORRHAGE AFTER EXTRACTION OF TEETH 

Severe or continued haemorrhage after tootli extraction is a 
common emergency. In such cases one rightly suspects, and endeav- 
ours to elicit, the history of a lnemorrhagie diathesis, but in the 
majority of instances t ho continued luemorrhage is not due to 
haemophilia. Within the tooth socket there is an open vessel which, in 
more accessible situations, would have warranted ligature in the first 
instance. Furthermore, it is probable that the bony alveolus has been 
fractured, and occasionally there is a piece of bone loose in the socket. 
The latter helps to prevent the contracture* of tlu* wound, and may 
be the cause of the continued bleeding. 

We will assume that mouth-washes, local applications of various 
kinds such as adrenalin, and packing with strip gauze soaked in hydro- 
gen peroxide* or other ha-mostatie preparations have failed to arrest 
the hamorrhage. Take two pairs of dissecting forceps and a ejuantitv 
e>f small gauze pledgets. Open the* mouth widely with a mouth-gag 
and instruct the* patient te> keep his tongue still. Gently mop away 
the blood and blood-clot. from the socket, with one pair of forceps and 
with the* other turn back the mueoperiosteum. Ascertain if there is 
a loose fragment of bone which can be* removeel. 

Demonstrate the location of the bleeding vessel. Pick up a pleelget 
of gauze in one* forceps and with it apply lateral pressure to the 
soft tissues of the socket. With gauze in the other forceps mop 
the* cavity elry. Proceed in the same way, applying pressure em the 
other siele of the soe'ket. Usually it can be demonstrated that pres- 
sure e>n e>ne* or either lateral wall stops the hainorrhage. 

If a piece of bone has been removed, all that may be necessary 
is to continue pressure here for a few moments and then to improvise 
a method for keeping up this pressure. Few instance, a small roll of 
gauze may be inserted, and upon this the patient closes his jaws and 
a four-tailed bandage keeps the parts at rest. At other times, when 
the bleeding is from the lingual side, a mop of gauze is tied on the end 
of a blunt object, such as the handle of an aneurysm needle, and the 
patient himself keeps up this pressure for half an hour. 

If these measures fail, or it is judged that they are unlikely to 
succeed, there is the choice of two methods of securing haemostasis. 
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J'iy. ;>2 0. -Wooding from a loolli x< 
Method of suturing tho gums. 


1. Suture of the Gums . — Novocain infiltration may be vised, but 
generally the patient, exhausted by many attempts to stop the 
haemorrhage, is apprehensive of the injection, and general aiKcsthesia 
is to be preferred. Using a fine, curved needle on a holder a catgut 
mattress suture is passed as shown in Fig. 520 and tied, 'the loo]) 

should be on the side from which 
the bleeding has been demonstrated 
to occur, the knot falling on the 
opposite side. 

2. The ‘ Cork Stopper ’. — The 
first time I used this method was 
in the case of a medical student 
whose gum had been bleeding for 
forty-eight hours, and every form 
of more usual treatment, with the 
exception of gum suture, had been 
employed unsuccessfully. 

A good cork is selected from the dispensary, and with large 
scissors one fashions a blunt wedge W which, it is judged, will lit 
the space between the two teeth. The cork is then sterilized by 
boiling. A piece? of gauze soaked in hydrogen peroxide is laid across 
the socket, and the cork, after further trimming and fitting by the 
method of trial, is wedged between the two teeth (f7g. 521). The 
patient closes his jaws upon the stopper, and a four-failed bandage 
completes the procedure. After about twelve 1 hours the cork and 
dressing are removed. The five occasions in which I 
method have proved highly satisfactory. 

All were cases of severe hjcmorrhagc and 
other means had failed. It. is obvious that / '• , ? 

the method is somewhat limited in its ; 

application, for there must be a sound, or 
at least substantial, tooth on either side 
of the bleeding socket. 


used this 



/'/</. f)2 I . -Tin* cork -stopper 
method of controlling persistent 
luemorrhago from a. bleeding root It 


Bleeding Due to Haemophilia. I have 
treated three male patients, aged .‘50, 24, 
and 21 respectively, with a well-marked 
history of lnemophilia. admitted after tooth 
extraction because of continued luemor- 

rhage. All have been dealt with in the same way. Twenty c.c. of 
alien blood have been injected into the rectus sheath. In one ease this 
was combined with the ‘cork stopper’ described above. In each case 
the haemorrhage ceased within a few hours. 

Hj emophilia is more fully discussed on p. G85. 
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Renewed Haemorrhage. — Very rarely haemorrhage recommenees 
after all the foregoing efforts to eheek it permanently. Blood trans- 
fusion will be indieated, if it has not become necessary before this 
time. The coagulation time of the blood should be taken as a matter 
of routine in all eases of persistent bleeding, and, if it is prolonged, 
blood transfusion may be expected to supply the deficient prothrombin. 

In dealing with eases of persistent bleeding one should realize 
that ligature of the external carotid artery is futile. In the ease of 
the upper jaw (usually the seat of the troublesome complication) 
Silverman recommends, and has practised successfully on live occasions, 
ligature of the posterior palatine artery. The vessel must be exposed 



i^aturr <>f t Ik* posterior palatine artery. (After Silrcrntan.) 

at its exit from the posterior palatine foramen. This is accomplished 
by lifting up the mueoperiosteum from the bone with a periosteal 
elevator, using the knife as little as possible. The vessels are easily 
identified as they emerge from the foramen, and they can be stretched 
suHicienCly to insert a ligature beneath without fear of rupture 
(Fig. 522). Alternatively a boiled match-stalk could be driven into 
the posterior palatine foramen, but ligature is to be preferred. The 
11a]) is not sewn, but held roughly in position by a swab on a holder 
until a temporary dental plate can be made to keep it in position. 

WOUNDS OF THE TONGUE 

The commonest wound of the tongue is caused by the patient 
himself biting the organ in an epileptic seizure, or as a result of a 
blow on the chin. 

K. s. 33 
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In the anterior two-thirds luemorrhage is readily arrested by 
pinching the tongue between finger and thumb behind the laceration ; 
since the organ is slippery, a piece of cloth or gauze is employed in 
order to maintain a good hold. Wounds in this situation present, no 
overwhelming difficult v . 

As a means of cheeking severe ha morrhage in the posterior part 
of the tongue. Heath recommends passing the finger as far back as 
possible and hooking the tongue forward on to the jaw. In severe 
wounds deeply placed it is best to perform laryngotomy under local 
amesthesia. After plugging the pharynx and anesthetizing the patient 
via the laryngotomy opening the tongue may be properly repaired 
with deej) sutures which will at the same time control lucmorrhage. 

44 Even if the segment be almost completely separated, so that 
it is attached by nothing more than a thread of muscular or mucous 
tissue, it should be sutured to the stump in the hope, which is not in 
vain, of preserving it” (Butlin). 

Wounds of the tongue heal readily, though swelling and inflam- 
mation are present in the early stages. 


ACUTE GLOSSITIS 

Acute glossitis is a rare condition. I have been called to treat 
but two eases with urgent symptoms. They are both instructive, and 


J will briefly refer to them. 

Case 1. — Mrs. W.. aged 70. had 



Fig. f) 23. Incisions for tin' relief of very 

acute glossitis. 


Ludwig's angina, and was treated as 
described on p. 54.,‘i by ‘decompress 
mg the mylohyoid', under which two 
drachms of pus was found. Next 
morning she was much ’ ettcr. That, 
evening I was hastily summoned, for 
her tongue had become so large in 
the space of half an hour that it pro- 
truded considerably from the month, 
and tilt* house surgeon considered 
that tracheotomy would be necessary. 
The patient was salivating profusely, 
but it was found that when she Jay 
on her side ami a piece of gauze was 
tucked into the dependent corner of 
lu*r mouth, the saliva ran away and 
this lessened the feeling of impending 
suffocation. The tongue* was coated 
with para flin, antistreptocoecal serum 
was administered, she was fed with 
a nasal tube, and in forty -eight hours 
her tongue 1 had receded within the 
mouth. 

Case 2.-— A girl, aged 10, was 
brought to hospital wit h her tongue 
protruding fully 1 \ in. from tier 
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mouth. Her mother stated that the trouble began two days previously, and 
that she had had a similar attack three years before. The temperature was 
102 and the pulse 180. There was a herpetiform eruption on the tip of the 
tongue and some membrane not unlike diphtheritic membrane under the 
tongue. The submaxillary glands on both sides were enlarged and tender. 
A piece of the membrane was removed and sent for bacteriological examin- 
ation, and the unexpected report was returned k Vincent's spirillum '. 
Treatment was undertaken by painting the tongue with N.A.R. solution. 
Within three days the condition had cleared up. 

This limited experience shows that success may attend expectant 
treatment.. If the symptoms continue, or acute glossitis is particularly 
severe, the tongue should be incised. Referring to a ease of acute 
glossitis, Sir Henry Eutlin wrote, “Mr. Wormald then took a knife 
from his house surgeon, and, to my horror, cut deeply into the substance 
of the tongue on each side of the middle line for a length of at least 
two inches. The operation appeared to me at the time most brutal, 
but on the following day I found that the man's symptoms were mar- 
vellously relieved." The incision should be made with a sharp 
curved bistoury to the depth of one-third of an inch on cither side of 
the middle line, as shown in Fig. 528. The incisions performed in 
this way give rise to only moderate bleeding, which is beneficial. 

In a ease of a deep abscess of the tongue w'ith acute symptoms. 
I thrust a pair of sinus forceps into the abscess cavity from the under 
surface of the tongue. The method proved satisfactory. 

FRACTURE OF THE NASAL BONES 

Compound Fracture. — 

An overhead tramway cable snapped and hit a woman in the face. 
She was admitted in a shocked condition with an extensive wound over 
the bridge of the nose. At operation, after 
the wound had been excised, it was found 
that both nasal bones had been driven back- 
wards. By inserting a hiemostat first up one 
nasal cavity and then t lie ot her, each bone 
was elevated into position. A quarter-inch 
rubber tube was passed up each nostril, and 

I'itj. 524. -( ’omp< nun I (. I « * j mvsmm I trii.rt urr of 

the nasal hours. The hones have been elevated 
and kept in place by rubber tubing. The 
wound was aft erw ards excised, disinfected, and 
sut ured. 

these were lixed in position by a stitch trails 
fixing the tubes and the columella. The 
wound was then closed w ith the finest sutures. 

The end-result w r as pleasing. 

Recent depressed fractures of the 
nasal bone should always be elevated. 

This can be readily accomplished by a 
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huemostat, as was done in the above ease. If there is a tendency for 
the bones to fall back, rubber drainage tube passed into eaeh nostril 
and fixed there (Fig. 524) for three days will act as an efficient 
splint. 

in eases uncomplicated by a wound, the elevation of the fractured 
bone can usually be maintained without a splint by the patient finger- 
ing the bridge of the nose at frequent intervals for a week. Rushton 
Parker states that by this means the bridge can be moulded to any 
shape desired. 

SEVERE EPISTAXIS 

A man of 40 had his nasal septum removed by operation three 
days previously. Weeding had continued most of the night in spite of 
nasal plugging and haemostatic serum. The blanched patient vomited two 
pints of blood and clots whilst being examined. Ilis general condition was 
grave. He was taken to the theatre, and after the plugging had been removed 
blood poured from the right nostril. A gum-elastic catheter was passed 
down the right nostril. By this means the* posterior nares were plugged. 



Fir/. 5U5. -A penile flump being used, in conjunction with other methods, to 
nrrest. severe bleeding from the front of the nose. 

Both anterior nares were plugged with gauze soaked in hydrogen peroxide. 
A square of gauze was then laid over the nose and a penile clamp was applied 
(Fig. 525). The haemorrhage was now well under control. Three hours 
later the penile clamp was removed as it, was a source of discomfort . As 
soon as arrangements could be made blood transfusion was carried out, with 
great benefit to the patient. All plugs were removed in thirty-six hours 
and no further haemorrhage occurred. 

In a case of idiopathic epistaxis of average severity, first take a 
reading of the blood-pressure. If arterial tension is abnormally high, 
piobably the bleeding from the nose is saving the patient from 
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impending death from apoplexy, and it should be allowed to continue. 
Venesection may be indicated in such a ease. When the blood- 
pressure is normal or subnormal, haemorrhage must be controlled. 

Plugging the Anterior Nares. Packing the nose on the affected 
side with strip gauze soaked in hydrogen peroxide or adrenalin 



Fii/. r» l? < ». -Coupor in 


solution is the method generally employed. Cooper Rose's inllating 
plug (Fig. 52G) is convenient and useful if the apparatus is at hand. 

Serious epistaxis must be controlled by plugging the posterior 
as well as the anterior nares. 



Fiij. . r >2 7. tin* posterior nares. Inset. Method of perforating the tip of 

the •pun-elast ir eatheter wit h a, low el Hip prior to passing the silk thread. 

Plugging the Posterior Nares. - It is not necessary to have a 
special instrument. A gum-elastic catheter is passed down the nostril 
and recovered in the pharynx, its point being brought out of the 
mouth (Fig, 527). With a towel clip a hole is punctured in the eye 
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of the catheter. Through this hole is passed a needle carrying a, 
length of silk to which a small roll of gauze is attached. The silk is 
firmly tied to the catheter. The catheter is withdrawn, pulling the 
silk after it, and the ping comes to rest in the nasopharynx, where it 
is manipulated to lie nicely over the posterior nares. 'flic silk is 
drawn fairly taut and fixed to the forehead with adhesive plaster. 

Foreign Bodies in the Nose. See p. GW). 

Acute Suppuration in Nasal Accessory Sinuses. — See p. 701. 
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CHAPTER XXXI 1 

THE NECK 
TRACHEOTOMY 

At one stage of my career it was iny duty to supervise the operation 
of tracheotomy performed by the house physician in charge. This 
experience gave me ample opportunity of seeing that traeheotomy 
in a small child is by no means a trivial matter. The classical 
operation then taught and performed left much to lie desired in the 
matter of exposure, and only too often the operator became embar- 
rassed by hamorrhage. Perhaps the most constant source ol trouble 
was to be seen in the use of the tracheal dilator. The jaws of this 
instrument open when the handles are approxi- 
mated (/wg. 52 N) that is, their action is pre- 

cisely opposite to that, of all hinged surgical 
instruments in common use, notably hivmostats 
and scissors. In tin* heat of the moment this 
reversed principle caused much confusion, a 
sullieient reason for recommending that the 
trachea! dilator be entirely discarded. 

Except in those* rare* and desperately 
urgent eases where the* operator is single- 
handed. Digby’s method of performing trach- 
eotomy should be employed. Hy mastering 
Digby's technique we have at our command 
a universal method high and low tracheo- 
tomy arc no longer distinct operations. 

Digby's operation will therefore be considered 
in detail. 

The two emergency measures to be con- 
sidered in dyspnaa due to obstruction are 
traeheotomy and laryngotomy (Fig. 529) — -tracheotomy for children, 
larvngotomy for adults. 

Details of Performing the Operation of Tracheotomy. 

Xnasthesia . — In young children (who form the bulk of these 
eases) local anaesthesia is unsatisfactory, and a little chloroform is 
administered. For older children and adults local aiuesthesia is 
advised, and will be found to be eminently satisfactory. Novocain 
is injected into the skin and subcutaneous tissue of the middle line 



/•’/[/. A2H. I sual typo 
tracheal dilator. 
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A small sandbag or rolled -up towel is insinuated beneath the 
shoulder. To an assistant should be relegated the sole duty of keep- 
ing the patient in the correet position. This he does by standing on 
the patient's left. After fully extending the head he holds it firmly 
in the manner shown in Fig. 530. It is of the utmost importance that 
the assistant should maintain this position and at the same time 
see that the chin and sternal notch are in the same straight line. 

Once the patient is in the correct position the operator locates 
the cricoid cartilage and takes all his bearings from this point. 

Digbifs Technique . — Exactly in the middle line an incision is 
made from the upper border of the cricoid, down- 
wards for one and a half inches. The deep fascia 

F'uj. . r >:; I . -After making a tnuisver.se. incision through 
the fascia. below t lie cricoid the point of a. hiemostat is 
inserted behind the h’1 limns of t lie t hyroid fdand. 

is divided vertically in the length of the incision, 
and the cricoid is exposed. 




Fiq. 5V2. -rtili/.ing 1 lio tunnel formed by the method illustrated in 

Fi<j. f>:Vl, the isthmus of the thyroid is divided between hamiostats and the 
trachea exposed. 
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The fascia attached to the lower border of the cricoid is incised 
tramversclif and the* commencement of the trachea is in view. The 
point of a closed hiemostat is passed downwards, close* to the trachea 
and behind the 1 isthmus of the* thyroid (Fig. 53 1 ). Slight Jv opening 
and closing the hiemostat may assist its passage. The 1 1 issue thus 
raised is clamped close to the* middle line 1 by oik* hiemostat and then 
by a second placed parallel to the first. The tissue between the 
hicmostats is divided (Fig. 582), and the* hiemostats arc rotated laterally 


through 90 ", the handle's being 
points. Tin’s rotation usually pe< 



slightly depresses! so as to raise the* 
ds off the tissue's sufficiently to expose 
the trachea, but. a tone'll of* the 
scalped on eae*h siek' may be neces- 
sary. The* first four rings of* the' 
trachea are now ex } x )se*c 1 with the* 
utmost clearness. A veTtiea! im-i- 
sion is maele* tlu’ough the* second, 
third, anel fourth rings, not as a 
stab, but as a gentle* ine'ision with 
the knife holel in pen-holder fashion, 
the little' finger resting upon the' 
uppe*r borele'r of the' manubrium. 
Seizing one' edge of the* tracheal 
wounel with dissc(*ting forceps. snip 
off a small portion of one or two 
rings with scisseirs. Do the' same' 
e>n the other sie I e i so as to form an 
oval window in front of* the* trachea. 
This is much be'tter than thrusting 
t lie' tracheotomy tube* through a 
mere' slit. It at once* rclie*ve*s elvs- 


pnua anel allows the* thyroid isthmus, already elani])e*el, to be* ligatured. 
The tracheotomy tube is insert e*d, the pilot remove'd, anel the* tube 
is se'cureel by the* tajics (Fig. 538). The' skin is approximated about 
the tube, anel it is only after this is completed that the* assistant 
releases his grasp e>f the patient's head. 


1 mm/m l Frciehcoioiuif (Sir St Glair Thomson).- -The commotion 
which attends the first entry of air into the trachea can be avoieleel 


by the intratracheal injection of cocaine. A hypoele'rmie* syringe is 
charged with 20 min. ot a 2J per cent solution of eoe*aine in the 
ease of an adult and 5 min. of 1 per cent solution in the ease of a 
child. As soon as tlu* tracheal rings are laid bare the syringe is 
grasped as one does a pen, with the forefinger about an inch from the 
extremity of the needle. The middle, ring, and little lingers rest on 
the neck, and they prevent the point from penetrating more than a 
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quarter of an inch within the lumen of the trachea. The cocaine 
solution is injected into the cavity of the windpipe (Fig. 534). and 
the needle is withdrawn sharply. The liquid in the trachea at once 
gives rise to a slight cough, but it causes no distress. If there is no 
great urgency, as much as ten minutes should elapse for the cocaine 
to take its full effect. At the end of that time the incision into 
the trachea can bo made, and the tracheotomy tube is introduced 
without spasm or oven the slightest cough. fcb The calm with which 
this procedure takes place is in striking contrast with the agitated, 
hurried, and often bloody and dangerous operation of former days " 
(Sir St Clair Thomson). 



Fin. *V>1. Trampiil 1 raclicot mny l>y injecting a solution of cocaine into the Inman 
of tin* traction.. (After Fir St ('/air Thomson.) 

Tracheotomy in Desperately Urgent Cases (Stabbing the Trachea). — 

The head is held by a nurse or other assistant in the extended posi- 
tion exactly in the middle line. The cricoid is palpated, and the linger 
and thumb of the left hand mark this point, at the same time making 
the skin in the neighbourhood tense. Using a rather narrow-bladed 
knife a skin incision is made downwards for three inches. Under the 
cricoid a sharp hook is inserted and with its aid the larynx is lifted 
u]) and steadied by the left hand. The scalpel in the right hand is 
held so that its cutting edge is directed towards the patient's chin. 
With a smart stab the blade (‘liters the trachea about half an inch 
below the cricoid. The stab-wound is extended upwards a trifle, and 
the knife is twisted sufficiently to allow the asphyxiated patient to 
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get air through the wound. At this stage we pause for a moment, 
and handing the hook to the assistant to hold, piek up a short ha*mo- 
stat. The point ol‘ the lnemostat is guided along the knife-blade into 
the trachea. The blades of the haanostat are opened, the knife is 
withdrawn, and the tracheotomy tube inserted. Only then is the 
sharp hook removed. 

This measure can be carried out very rapidly, and I have used 
it on several occasions with the greatest satisfaction. 

LARYNGOTOMY* 

As a temporary means of relieving sudden laryngeal stenosis in 
adults laryngotomy is unsurpassed. It is performed very easily, free 
from danger, and the wound will heal readily. It should not be 
employed in children. 

II. H., aged 19, had a sore throat for twenty-four hours. He gargled 
witli vinegar, but went to work. At 8 p.m. he* had d i 11 ion It y in breathing 
and called in his doctor, who, finding the patient cyanosed. sent him to 
hospital. With a laryngeal mirror it was possible to see the (edematous 
glottis, which presented an appearance very like a normal cervix uteri. 
The throat was sprayed with cocaine, and he was ordered inhalations of 
tinet. benzoini, with some benefit. At 3 a. m. I was summoned to find the 
patient cyanosed, sweating, and fighting for breath. Laryngotomy was 
performed . Recovery . 

Technique .— -The patient's head is extended and held in the mid- 
line. 

1. A vertical fold of skin is pinched up so that the centre of it is 
at the level of the upper border of the cricoid cartilage when the head 
is extended. 

2. The centre of the uplifted skin is then transfixed and cut 
through so as to make a transverse incision one inch in length. 

3. A pair of pointed scissors (such as Mayo's) curved on the flat 
is plunged through the cricothyroid membrane (see Fig. 529) down- 
wards and backwards close to the upper border of t lie* cricoid so as 
to avoid the small transverse artery. 



Fig. -Hull in\s laryngotomy lulu* with pilot. Sir llcnrv Hut tin usually 

employed I he largest size. 

4. The laryngotomy tube (Fig. 535) is inserted between the blades 
of the widely opened scissors. 

* As an alternative an intratracheal catheter can be passed if the apparatus 
is available and the surgeon is skilled in its use. 
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Any bleeding is checked by the insertion of the tube. In eases 
of desperate urgency a knife field short can be plunged through the 
cricothyroid membrane. The knife is held in the opening with 
a slight twist until a closed safety-pin, or some such object, is 
available. 

EXPOSURE OF THE GREAT VESSELS OF THE NECK 

Wounds of the neck involving the great vessels call for adequate 
exposure. The classical incision for ligature of these vessels fails to 
provide this exposure. As a consequence many patients have been 
lost because the surgeon, surprised by a sudden gusli of blood, has 
only been able to apply haphazardly some luemostats at the bottom 
of a small incision. 

Exposure of the Common Carotid Artery. — A pillow is placed 
under the shoulders, and the head is turned strongly to the opposite 
side. The incision is shown in Fig. 53(5 — inset. It follows the 
anterior border of the sternomastoid to the manubrium, then out- 
wards along the upper border of the clavicle to its middle. When 
the middle of the clavicle is reached the external jugular is seen : it 
is not necessary to touch this vessel. The platvsma and fascia are 




77;/. — Kxposurc* of 1 1 it* common nirul id artery. (After Fiolle am/ Jhlmas.) 
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divided. It is convenient to cut down on to the anterior eelge of the 
sternomastoid in the ascending limb of the incision. Having turned 
back the skin-Jlap, insinuate the* linger beneatli the tendinous sternal 
head of the sternomastoid and divide it an inch above the clavicle. 
Proceed in the same way to deal with the clavicular head. The 
sternomastoid can now be retracted in the same manner as the skin- 
flap (Fig, 530). The omohyoid will be seen crossing the underlying 
space. It is not necessary to divide 1 this muscle*, because it can be 
readily drawn upwareis or elown wards as elesired. Ihieler the* omo- 
hyoid covereel by fascia will lie the great vessels of the* ne*e*k clearly 
expevseel t.e> view. The comnion carotiel, its bifurcation, and the 
internal and the external e*are)tiels will be* seen, e*e>ve*re*el partially by 
the* ve*ins wliieh drain into the internal jugular. The* common e*arotiel 
arte*ry can now be tied if necessary. 

Reconstruction of the Region. The sternal and clavicular heaels 
are sutured te) their respective stumps. The* stite*he*s shoulel be* of the 
mattress type*, anel ineduele the* superlicial fascia. Should elrainage 
be ne*e*e*ssary. a ])iee*e e>f e*e)rrugate*el rul)ber is inserted at the* lower 
edge* e>f the we)iinel. The* skin incision is closed. 

Ligature of the External Carotid 
Artery. In e>rele*r to ligate* the* e\te*rnal 
carotid artery Te>r some* condition other 
than a won ne 1 of the neck — for instance, 
hamorrhage occurring from the* tongue* 
it is unnecessary te> elivide* t he* st e rne > - 
mastend unless e)iie* is hampered for 
roe)in. as is the* ease when the* patie*nt 
has a short. fat neck ; another inelica- 
t ie >n for extcneling the* e*x])osure* would 
be* if enlarged lymphatic glanels we*rc 
founel e)bse*uring the* vie*w. fueler 
ordinary conditions an ample ine*ision 
alemgthe* anterior be)rele*r of the* ste*rne>- 
mastoiel with suitable* ret rae*t ie>n e*nable*s 
the* camtiel to be* Joe*ate*el by its pulsa- 
tions. The carotid she*ath is exposed 
anel ine*iscel e>ve*r the* jugular vein, 

/ .-.37. Dmwi..K 1 .. iiinstr.il.' is freed from its fascial covcrino; 

HUM hod of Jipiiuiv «»f cxwmal enrol id for a length ol‘ from two te) three 

iirlorv. (Norman Patterson by kind . . , . , . , 

perm i.s.siuh of the ‘ Lancet'.) lIK'llCS Ulte) tiK* lK‘lgl)l)OUrhoO(l COI’iVS- 

ponding to the* region of the* bifuicat ion. 
Tlie vein is now carefully separatee! fre>m unelerlying structures, ine*lud- 
ing the vagus nerve. The jugular vein is then retrae-teel medially 
( Rig. .587)- not laterally as in the* e*lassical operation until the 
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bifurcat ion of the common carotid conics into v iew (Norman Patterson). 
The hypoglossal nerve tends to be retracted forwards with the vein 
and mav never come into sight ; of course, care must be taken to 
avoid damaging this nerve, or its branch the deseendens hypoglossi. 
The carotid is followed up to its bifurcation. It is essential to 
remember the peculiar anatomy of the region, viz., that the external 
carotid lies at first on the inner side, then behind, and then on the 
outer side of. the internal earotid. Using a Watson Choync's dissector, 
the fascia is freed around the junction. That it is the external carotid 
artery is at once apparent at this stage, for arterial branches spring 
from the trunk, and this trunk only. Keeping very close to the 
art erv. the better to avoid the superior laryngeal nerve, an empty 
blunt aneurysm needle is passed from without inwards. Kangaroo 
tendon is a good material to use for the ligature, but silk or strong 
catgut may be employed. 

Complete Exposure of the Internal and External Carotid Arteries, 
together with the Internal Jugular Vein. The indications for mobilizing 
the upper part of the sternomastoid arc as follows: 

1. Wounds of the upper part of the neck when a lesion of the 
great vessels is suspected. 

2. I hemorrhage from the internal jugular vein near its bulb, as 
sometimes occurs after operations for t I k* removal of cervical glands. 

8. When it is desired to ligate the external carotid artery, but 
access is ditlieult owing to the presence* of fat or enlarged glands. 

Prolong the incision over the mastoid process (Fi<f. 58 S inset). 
Clear the tip of the mastoid process and observe the origin of the 
sternomastoid muscle. With a High's saw. or a chisel and mallet, 
remove the extreme tip of tl ic mastoid process. If a Gigli's saw is 
used, keep strictly to the* bone on the under surface when passing the 
saw. The tip of the mastoid having been removed, turn it back, with 
all the muscle inserted into it {Fin. 58S). Under the sternomastoid 
will be found the posterior belly of the digastric. This is isolated 
completely, hooked up on the linger, and divided straight across about 
its middle. The* divided ends of the muscle* belly are turned respect- 
ively upwards and downwards. The internal carotid artery, tin* 
external carotid artery and its branches, and the internal jugular 
vein right up to the bulb, are beautifully displayed. 

Ixcconstruction. The divided digastric muscle is sutured. The 
tip of the mastoid is fixed in place by a few sutures uniting the perios- 
teum and li brous tissue. According to circumstances, the integument 
will be closed completely or provision made for drainage. 

Ligation of the Internal Jugular Vein. On many occasions I 
have ligatured the internal jugular vein through a comparatively 
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small transverse incision opposite the middle ol‘ the anterior border 
of the st ernomastoid. As soon as this muscle is seen it is retracted 
backwards. There is seldom any difficulty in locating t lie large 
venous trunk. If there is, the wound must In* extended somewhat. 
Difficulty in finding the vessel usually means that it is thrombosed. 



/'if/. 5H8.~— Complete exposure of the carotid arteries and the internal jugular 
vein. ( A fter I'iuUc and JJcbnas.) 

The operation is undertaken to prevent spread of infection from an 
infected lateral sinus. A thrombosed jugular must lx* followed 
downwards and if possible ligated below the thrombosis. 

Haemorrhage from the Internal Jugular Vein at its Exit from the 
Skull. — It has been indicated that detachment of the tip of the mas- 
toid process gives good exposure of the internal jugular vein almost 
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to the base of the skull. On infrequent occasions even this exposure 
is insufficient to control hamorrhage from the 1 bulb of the jugular. 
The only hope then is to trephine rapidly over the lateral sinus behind 
the mastoid process. J$y inserting packing between the dura and 
the bone over the sinus, the blood-stream along the channel is 
dammed. 

LIGATURE OF THE LINGUAL ARTERY 

In urgent surgery ligature of the lingual artery is rarely indi- 
cated. On one occasion ligature of both lingual arteries, which under 
the circumstances was the only procedure possible, served me well : — - 

I was called to sec II. S.. aged (>‘2. who had had diathermy excision 
of a carcinoma of the right side of the floor of the mouth. He had been 
bleeding intermittently for three days. The right external carotid artery 
had been tied forty-eight hours previously, but haanorrhage continued. 
Wood was streaming from his mouth, and lie was blanched. Hoth lingual 
arteries were tied by the classical method. The luemorrhage ceased forth- 
with. The patient recovered and returned home. 



Position of the Patient. The head is extended and turned to the 
opposite side. The ana st het ist is requested to keep the head well up 
and the lower jaw fixed. The incision is shown in Fig. 539. It is 
made' from a little' below the.' angle' e>f the jaw te> below the symphysis 
me'iiti. convex downwards. Its centre is just above the great cornu 
of the h\oie! bone*. The* incision is deepened through the platysma 
anel fascia until the sulunaxillary gland is elislocated from its bed and 
retracted upwards over the* margin of the jaw. The tendon of the 
digastric muscle and its twe> muscle bellies are now defined. A blunt 
hook is passeel round the tendon, which is drawn downwards and 
towards the* surface, a very important step in the operation. The 

k. s. 34 
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hyoid bone, carrying with it the hyoglossus muscle, can now be mack* 
out. Crossing the hyoglossus muscle are the hypoglossal nerve and 
the ranine vein. A director is passed under the hyoglossus muscle, 
which is divided on to the director near its insertion on the hyoid 



Fig. 540. -Limit urn of 1 1 if lin<_Miiil iirtrry. The Mil>iiiji\ill;irv yl.md lu^ Ix-rii 
retract ml upwards and the artery exposed Ity di\ idin^ tlie li yo^Iosmo uuim-Ic. 


bone. Beneath tlu' hyoglossus will be found the lingual artery (/wg. 
540), which is divided between ligatures. It is not neeessarv to siitmv 
the hyoglossus muscle. The submaxillary gland is allowed to fall back, 
and the wound is sutured. 


CUT THROAT 

In more than half the eases of cut throat which reach sureical 



Fig. 541 . Position of the wound into 
the air-passages of 57 eases of suicidal cut 
throat with a deep wound. 


aid the 1 wound docs not involve anv 
vital structure that is. the skin, 
platysma. and perhaps t lie sterno- 
mastoid or other muscles are sever- 
ed. Even the external jugular vein 
does not often come under the 
category of a vital structure in 
this respect. The treatment of this 
superficial variety follows element- 
ary surgical principles. The wound 
edges are cleansed and trimmed, the 
vessels are ligatured, the muscles 
are stitched together with catgut, 
and the wound is closed, usually 
without drainage. 

Of the deep wounds of the 
throat much more must be said. 
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They may Ik* divided into certain categories according to position 
{Fig. 541). 

Wounds above the Hyoid Bone. — The wound, when self-inflicted 
by the right hand, is usually deeper on the left. After cleaning up 
the area, explore the wound with a linger. It will sometimes lead 
into the mouth. If this is the ease, as soon as spurting vessels have 
been clamped (the facial artery usually requires attention), examine 
the epiglottis. The epiglottis is quite often partially cut through near 
its base : it is rarely completely divided. Sew the divided epiglottis 
with catgut the stitches hold fairly well. The mucosa of the* pharynx 
is trimmed up with scissors and united. If the submaxillary gland 
is badly lacerated, it is best removed. Once the pharynx is closed 
and spurting vessels arc ligatured, the whole cavity is mopped out 
with tincture of iodine and swabbed dry. The muscles are then 
sewn together in appropriate layers and the wound is closed, with 
dra inage. 

Wounds of the Thyrohyoid Membrane. — -Again the wound is 
explored with the linger. An opening through the thyrohyoid mem- 
brane is a common operative linding after self-inllietcd incised wounds 
of the throat. The epiglottis is found partially divided in nearly half 
the eases. In one example the notes of which I possess, the to]) 
of the epiglottis was almost completely severed, and this fragment of 
over an inch was removed without harmful effect. As a rule every 
effort should be made to repair the epiglottis. If the side wall of t Ik* 
pharynx has been opened, it must be carefully united. The severed 
thyrohyoid membrane then receives attention: the* wound should be* 
trimmed and sutured. If the wound is a small one. and after it has 
been closed there is no respiratory distress, it is unnecessary to make 
an artificial airway. In the majority of instances, however, laryn- 
gotomy is advised. 

It is important to note* that it is tin* simple operation of lari/n- 
gotonnj which is recommended. The examination of notes of a large 
number of eases has shown me that the dark, dangerous, and bloody 
operation of low tracheotomy is often (quite unnecessarily) performed 
in this and the next variety’ of cut throat. If respiratory distress 
is marked at the commencement of the operation, laryngotoniy should 
be performed forthwith before attention is directed to the wound. 

Wounds of the Thyroid Cartilage. An incised wound of the 
thyroid cartilage is fairly easily repaired, but a stitch through carti- 
lage* tends to cut out. If only reasonable tension is applied, and 
especially if a mattress suture can be inserted {Fig. 512), the thyroid 
cartilage is readily united. In most eases it is advisable to perform 
laryngotomv. 
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Occasionally there is loss of substance ol the larynx, a triangular 
piece having been removed. Having detached one end of a pre-t radical 
muscle, it is usually possible to swing this over and suture it into place 
in such a way as to form a patch. Exceptionally, the Iront wall of the 

larvnx has been cut out, and there 
remains only the prospect of a permanent 
tracheotomy. Such eases, fortunately, 
usually succumb. 

Wounds above, below, or through the 
Cricoid Cartilage. — The correct treatment 
is to trim up and enlarge the wound if 
necessary. When the opening has been 
clearly dclincd. insert a Inryngotomy 
tube and approximate the tissues around 
t his. 

Wounds of the Trachea. It is im- 
portant to get good exposure. Divide 
the thyroid isthmus between clamps, 
after the manner of Digby (p. 51 It). 
When the opening has beei made, a good -si zed traeheotoniv tube 
may be inserted through it. An alternative mel od which will 
be found convenient in certain circumstances is to icrfonn trache- 
otomy below the wound and then proceed to repair the latter with 
sutures. 

Wounds of the normal thyroa jland are rcadilx 
deep sutures, a procedure which so< quells the somewhat 
haemorrhage. 

Complications after Cut Throat. />/ 

and most lethal complication, and is definitely more lYepuent after 
the pharynx has been opened. A dose of intravenous mereuroeln’ome 
in suitable eases might help to prevent this sequel. 

Suppuration is. ol course, prone to follow anv incised wound 
caused by a non-st erilc implement : nevertheless in this instance 
suppuration is curiously not much in evidence, unless the pharvnx 
has been opened. A rubber drainage tube down to the site of the 
repair of the 1 pharynx should always be provided. 

(hsophageal fistula followed one ease of which I have notes. It 
healed slowly. 

A question which crosses our mind is whether suicidal cut throat 
is a condition upon which it is worth while expending much trouble. 
It is not the surgeon’s province to adjudicate ; it is his to do his best 
to repair the damage. Sometimes with the healing of the wound 
the patient is thankful. 



Fig. 542. — Suturing the 
o art i luge. 
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WOUNDS OF THE THORACIC DUCT 


Wounds of the thoracic duct arc very rare, and those recorded 
have been incurred during an operation on the left side of the neck, 
the injury may l>c* noticed at t lie* time of the operation, or later, when 
chylorrho a develops. It is doubtful if division of the duet, or alterna- 
tively its libation, is necessarily fatal or even permancntlv injurious 
to health. No doubt this is accounted for by the multiple communi- 
cations between the main duct and the venous system. In at least 


50 per cent of eases the main outlet of the 
which helps us to appreciate why division 
or ligature of what is presumably a vital 
structure may be of no consequence. 

If the injury to t lit* duet is recog- 
nized at the time- of the accident the 
duet may be implanted into a vein, as was 
done in the following interest ing ease : - 

During an operation for dissection of 
cervical glands Edward Harrison, of Hull, 
noticed milky fluid collecting in the wound. 
The tluid was mopped up. After the dissec- 
tion was complete the fluid collected again, 
and Harrison then detected that it was 
com inn from a divided end of a vessel about 
the size of a small straw. Close by the 


thoracic duct is duplicated. 



/■7r/. Mctli< (I of suturiiiL' 

llmrn< ic duct to 1 lie external 
jugular vein. {Harrison — h</ kind 
prnn issinn of tin ' Hritish Journal 
of Suri/rrif ) 


divided thoracic duct was the external 


jugular vein, which had been previously cut and ligatured. After a small 
clamp had been applied to the vein and the ligature removed, the end of 
the thoracic duet was implanted into the mouth of the vein in the follow- 
ing manner. I 'sing three of the finest intestinal needles, sutures were 


passed through the opening in the vein and each needle then caught up 
the duct about half an inch from its open end ( Fig. 543). Care was 
taken that there was no twisting of the duct when it was implanted. The 
vein was then held open by the three sutures, and with fine forceps the 
operator pushed the divided end of the duet into the open vein, holding it 
in position while the house surgeon tied the sutures. The space between 
two of the three sutures was greater than the other spaces : this was pur 
posely made, as the size of the lumen of the two vessels was so different. 
This loo »e portion of vein was accordingly sutured. The clamp was then 
removed, and there was no leakage. Recovery. 


When the accident is not recognized at the time, and chyle pours 
from the cervical wound, firm pressure by pad and bandage may be 
tried. When the ehylorrhea is not excessive this simple measure is 
effective. Should the leakage continue, it means that the main, and 
possibly the onlv. effective outlet of the thoracic duet has been severed. 
After the patient has had a feed of cream the wound must be reopened. 
Every effort must be made to effect an anastomosis between the 
severed thoracic duet and the venous system. A ligature of the 
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divided duct may act perfectly; on the other hand, it may be followed 
by oedema of the head and neck, and other serious complications. 

Buck nails C \isc. 

The patient was 54, and weighed Hi stone. A mass of tuberculous 
glands was dissected from the left supraclavicular triangle. After opera- 
tion chyle poured from the wound. Each day between two and three pints 
leaked away, the burly patient rapidly lost strength, and his general 
appearance caused grave anxiety. On the sixth day, as the discharge 
showed no signs of abating, operation was decided upon, lie was given a 
pint of cream, and three hours later the wound was re-opened. There was 
no dilTicultv in finding the thoracic end, which was discharging the creamy 
fluid ; the distal end was soon located : but it was found impracticable to 
unite them. Each was ligatured. After the operation the patient developed 
(edema of the head and neck, which may be attributed to the chyle passing 
through the right lymphatic duct. A lew months later he died of miliary 
tuberculosis. In some way the division or ligature of the duct may have 
distributed the disease. 

1 had a similar case following extirpation of malignant glands. 
After a feed of cream it was quite simple to locate the duet, but 
I found it difficult to ligate il even with the finest silk ; the 

ligature cut through. EinaLlv a ligature appeared to hold well. 

Forty-eight hours later the chylorrhua was as bad as ever. The 
wound was again opened and packed firmly with gauze soaked in 
flavine. Pressure* was maintained for four days by a pad and a 

bandage' passing under tlu* opposite* axilla. This acted admirably. 

The patient recovered and resumed his duties as a postman for a 
short time, only to succumb to secondaries in bones. The experience 
of the cast' showed iik* the futility of expecting a pad and bandage 
to control a leak in a concavity such as tin* supraclavicular triangle. 
The wound must be opened and the concavity filled with packing 
before exerting external pressure. 

EMERGENCIES CONNECTED WITH THE THYROID GLAND 

Haemorrhage into a Thyro-adenoma. If a patient with a goitre 
is suffocating, one assumes almost always correctly — that the goitre 
is the cause. Urgent dyspiuea may follow a sudden lnemorrhage 
into a cystadenoma of the thyroid. In the more seven* forms death 
follows quickly unless surgical aid is forthcoming immediately. On 
being confronted with a case of impending suffocation due to a tense 
thyro-adenoma, do not at once attempt tracheotomy. To be of serv ice' 
the tracheotomy must perforce be a low tracheotomy (always a danger- 
ous operation), the difficulties of which, on such an occasion, would 
prove almost insuperable. The immediate, the 4 First- aid', treatment 
is to divide the deep cervical fascia, and thus allow the engorged thyroid 
tumour to bulge forward into the wound. 
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Aspiration of the cyst (Fig. 514) is an excellent form of immediate 
treatment. Aspiration of such a evst causing impending death is 
described bv E. M. Eberts : — 

A farmer, aged 54, was admitted to Montreal General Hospital with 
an enlargement of the neck and dyspneea. At (» p.m. respirations became 
laboured and noisy. He was given an injection of morphia and atropine 
with considerable benefit. At 3 a.m. he became worse. There was marked 
cyanosis, cold sweat on the face and chest, and restlessness. The respira- 
tions were noisy, pulse Hit). The patient rapidly relapsed into complete 
unconsciousness. An intratracheal catheter was introduced with imme- 
diate improvement. Oxygen was administered. At 3.30 a.m. the catheter 
became plugged with mucus. Insufflation apparatus was attached to the 
catheter and air and oxygen given for one hour, with slight improvement. 
At 4. .40 a.m. a large aspirating needle was introduced into the swelling 
and 50 e.e. of thick, chocolate-coloured fluid withdrawn. This led to an 
immediate improvement, and in about five minutes the patient opened his 



fi'i. 


:> \ i. 


eyes and answered questions. At 5.40 a.m. the tracheal catheter was 
removed. By this time he had completely regained consciousness. At 
10 a.m. the next day, after further aspiration, the eystadenoma was 
enueleal ed successfully. 

If aspiration is not effective 1 , or only partially so. as might be the 
case 1 if a ee>agulum was present within the wall of the 1 adenoma, then 
e>peratie>n must be 1 hurrieel fbrwarel. The 1 pretracheal muscles must be 
elivieled, anel the thyrenel gland ex pe>se'el. As the thyreuel bulges inte> 
the wounel an adenoma may be 1 seen e>r felt, in wlnVh e*asc it may be 
punetureel by a small incision. If the 1 breathing then bee*omes tran- 
e]uil, enucleation e)f the wall e>f the cyst e>r adenoma, as the ease may 
be 1 , may be undertaken safely. Alternatively, in this contingency 
and tlmse 1 which fellow immediately, intratracheal catheterization (if 
the apparatus for introducing it is available anel the surgeon is 
skilleal in its use) e*an l)e‘ employed. Onee the e*atheter is pushed 
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beyond the point of obstruction there is an adequate airway which 
will serve, if necessary, for several hours. 

Retrosternal Adenoma . — Should the adenoma be found to Ik* mainly 
retrosternal, aspiration is attempted under vision. If this reduces 
the size of the swelling, and the circumstances are extenuating, the 
advisability of evacuating the contents of the cyst only is to be 
considered. More often the adenoma must be enucleated. Division 
of the sternal heads of the sternomasloid aids considerably in the 
matter of access. A blunt-nosed dessert-spoon can usually be pro- 
cured. and this will help in delivery of the tumour ; it should be passed, 
not in front of the goitre, but from the back and side. Having got 
below the mass, the spoon is used lo lever the goitre 4 on to the surface 4 . 
Two stay sutures are also useful in helping lift the* mass. Having 
sue*e*eeele*d in eleli wring the 4 retrosternal portiem of the thyroiel. pae*k- 
ing is inserteel into the space in which it lay. An incision is made* owr 
the localizeel swelling, and as soon as the* correct plane of cleavage 
has bee k n found, the* adenoma is shelled out with the* linger. Once* 

the adenoma has be*cn enucleates! 



there is wry little* trouble* with 
hemorrhage, for all the* wsse*ls 
(‘(line from above*. Final hemo- 
stasis can be* se*e*ure*d by a run- 
ning suture* which co-apt s the* 
lips of the* be*el in the thyroid 
gland proper in which the* aelcn- 
e)ina lay. Division of the* man- 
ubrium is so rarely requires! 
that this ste*p is not ele*se*ribesl. 

Goitre, other than a Simple 
Cyst, causing Suffocation. — Me>rc 
rarely a deTmite* Ioe*alizcel aden- 
oma e-annot be* found. If the 
circumstance's are* extenuating, 
anel the* e)j)erator is ine*x | >e*rie*ne*e*e I 
in this brane*h e>f surge*rv. the 4 
Iblhwing proe*eelure* may be* 
ressunmemelesl. Having maele* a 
(s)llar ine*ision. elivielesl the* pre*- 
traehe*al muse*le 4 s, anel searches! 


r/ ror,. T)rii -orin^ a massive enlarge- f ur a legalized swe*llim»* in \ a ill. 

»f the thyre id n , . r ' 

prevert, death Iron asp 1 (te*llV(*r the* olte'ndmg !<>!)(* on 

oanTe 1 il armn^inent s t() the* surface*. This HiaiKCUVrC 

se>me*l ime*s brings about restora- 
tion of quiet respiration. If, on delive ry, still ne> le>e*alizesl swelling 
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in the pathological process, it is divided (Fig. 547). The retro- 
thyroid portion of the trachea is exposed. This will doubtless be 
found flattened from side to side. A stitch passed through each 
lateral wall of the trachea and anchored to the corresponding stcrno- 
rnastoid may help to give the trachea a tubular character once more. 

Avoid performing tracheotomy if possible. Secondary infection 
of the wound will surely follow ; one of several serious complications 
which may be anticipated. 

Less Urgent Cases of Dyspnoea caused by Goitre. If a patient 
has dyspnoea and a thyroid swelling, it does not necessarily follow 
that the goitre is the cause of the trouble. Dc Qucrvain lias seen 
mediastinal tumour, cardiac asthma, and Pott's disease with abscess 
cause dyspnoea in patients who happened to have a goitre. It behoves 
us to make a thorough examination of the ease. 

A good radiograph will often show the amount of displacement 
and deformity of the trachea. A radiograph taken in profile showing 
the trachea close up against the sternum suggests the probability 
of a cold abscess. 

A full dose of morphia often decidedly alleviates the respiratory 
distress, and is a valuable pre-operative treatment. The possibilitv 
oi introducing an intratracheal catheter should receive consideration. 
Sueeessiul intratracheal anaesthesia may permit a quiet, set operation. 

If intratracheal anaesthesia is not practicable, a moment or so 
should be expended in getting the patient into the best possible posi- 
tion, for it will usually be found that if the head is tilted into this or 
that position, breathing is somewhat easier. Local anesthesia mav 
be used, but in the engorged condition of the neck and the restless state 
of the patient it will probably not be altogether satisfactory. 

In the Jess urgent cases we have time to make arrangements for 
an operation which will follow the accepted methods of thyroid 
surgery. If urgent dyspnoea arises in the course of that operation, 
recourse is made to one of the procedures indicated already. 

Post-operative Haemorrhage after Partial Thyroidectomy. After 
operations on the thyroid gland, hiomorrhage is alarming, not neces- 
sarily because of tlu* quantity of blood which is lost, but because 
blood and blood-clot soon compress the trachea. 

In all probability the patient has alreadv given signs of anxictv, 
for blood has come through the dressing. Suddenly she is seized 
^ ith choking, which may terminate fatally unless help is forthcoming 
immediately. Reopen the wound and turn out the blood-clot. In 
extreme instances this should be done in bed ; more often there 
is time to move the patient to the theatre. 

I he Search for the Weeding Point . — On reopen in if the wound we 
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may hr so fortunate as to locate the bleeding point at once. Usually, 
however, serious post -operative hiemorrhage comes from the superior 
thyroid artery, which is most inaccessible from the collar incision. 
When the bleeding is coming from high up, under cover of the (lap 
where the superior pole of the thyroid gland would he normally, make 
a separate incision over that point. This is about on the level with 
the upper third of t he* thyroid cartilage. The sternomastoid is 
retracted laterally, and in the depths of the wound the superior 
thyroid artery (/ f 7g. f> t-S) soon will he discovered if it is bleeding. 



/ - /. I V I’n-t i > } i» i .ii i\ »• li.fii.i »rrl i.kji* , i n < •!' pun ini i livn > i> l»>ft nmy, 
tl»«- ^uj mti< »r t 1 1 \ r« » i< l aricn, 


is. So regularly has post -operative luemorrhagc been 
found to arise* from a slipped ligature on the* supe*rior thyroid artery 
that double ligature of this vesse*l at tlu* time of the operation can 
be commended. 

Post-operative Thyrotoxaemia. We are called urgently to a patient 
who ha*' had an operation for exophthalmic goitre* or for the removal 
of a toxic adenoma. The pulse* is rapid, the* temperature is high, 
and the* gemcral appearance of the* patient give*s rise to eonsielerable* 
anxietv. Having ascertained that the*se* symptoms are not the result 
of post -nperat ivc haanorrhage. we* coniinence te> tre*at vigorously 
the acute* post-ope*rat ive thyrotoxicosis. 

Administ e*r intravenously a pint of saline* and glucose, te) which 
has bee*n adde*el 50 to 100 min. of Lugol's solution. If the temperature 
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is in the region of 103°. iee packs to the limbs are ordered. If the 
temperature is 104° or more an ice-paek to the whole body except the 
chest wall sometimes tides the patient over the crisis. The preeordial 
region is a useful situation upon which to apply an ice-pack, but that 
part of the chest Avail overlying the lungs should be avoided. When 
the symptoms arc grave, reopening the wound and packing it lightly 
Avith saline-soaked gauze occasionally benefits the patient remarkably. 
This procedure evacuates toxic serum spilled from the cut surface 
of the thyroid. As soon a s the pulse* commences to improve a suitable 1 

dose* of morphia is prc*se*ribcd 
and continuous intravenous 
saline* infusion is commenced. 

Acute Thyroiditis. It is 

necessary to distinguish tw’o 
forms of this disease : (1) Acute* 
inllammation of a previously 
normal thyroid ; and (2) Acute 
inllammation of a goitrous 
thyroid (acute* strumitis) ; 
thirty-four per cent belong to 
Group 2 (Robertson). 

In the* first place* treat the* 
patient conservatively. Sup- 
puration occurs in about half 
the* case*s. and the* other half 
resolve. When the general and 
local signs indicate*, an incision 
must be made. A limited inci- 
sion of the* collar type* Aviil be* 
employed. Suppuration in a 
goitre may give* rise* to sym- 
ptoms of impending suffocation, 
and is comparable, as far as 
treatment is eonc*c*rned, to ha*morrlmge into a cystadcaioma (.s re p. 
534). 

Inflammation of a Thyroglossal Cyst. Acute* inllammation is a 
common complication of a thyroglossal e*yst (7'7g. 5 111). The accom- 
panying eedlulitis tends to spread around the* neck like* a neeklae*e. 
Treated expectantly, the inflammation usually subsides. Opening 
an acutely inflamed thyroglossal c*yst (unless no other course is pos- 
sible) is bad surgcTV. for the e*vst is thereby converted into a fistula. 
A large proportion of thyroglossal fistula* are* the dire*et re*sult of mis- 
taking an inflamed thyroglossal cyst for an ordinary abscess. 



Fig. f>4b. — Acute inllammut ioi of a. thyro 
glossal cyst, allowing the tendency of the over 
lying cellulitis to spread laterally. Jn this cast 
the inflammation subsided with -onservat i v< 
treatment. 
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LUDWIG S ANGINA 

In 1 ttilO Wilhelm von Ludwig described a clinical entity charac- 
terized by a brawny swelling of the submaxillary region combined 
with inflammatory (edema of the mouth. It is the combined cervical 
and intra buccal signs which constitute the characteristic feature of 
the condition (Fig. 550). It may begin in either situation, but until 
it spreads from the submaxillary tissues to the sublingual tissues, 
or in the reverse direction from tin* sublingual tissues to the sub- 
maxillary region, it does not 
constitute 1 Ludwig's angina. 

The essentia! pathology of 
the condition is an infection 
of the closed fascial space about 
the submax illary salivary gland. 

Course of the Disease. 

I n less tension is relieved certain 
eases rapidly assume a grave 
aspect. The swollen tongue is 
pushed towards the pedate and 
forwards through the open 
mouth, while t I k* cervical cel- 
lulitis extends down the neck 
in that most dangerous plant 1 
deep to tht 1 (beep fascia. Only 
too often, in 12 to 2 1 hours 
tht 1 patient's life is threatened 
or taken. At necropsy upon 
a man of t2 who died of 
Ludwig's angina soon after 
admission to the Liverpool 
Koval Infirmary. Kiekcrsteth 
found ” nothing abnormal 
superficial to tin* deep cervical 
fascia, but beneath that structure a diffuse cellulitis. All muscular 
interstices and tlu* connective tissue* surrounding the trachea were 
infiltrated with sero-purulent fluid extending upwards to the* root of 
tht 1 tongue and downwards to tht* anterior mediastinum." Cultures 
show' that in about 70 per cent of eases tht 1 infecting organism is a 
st rcptococcus. 

Peculiar Dangers of Ludwig's Angina, lit re we are confronted 
with infection of a fascial space walk'd in on all sides by dense fascia 1 
and muscles, a space where clinical experience anti experimental 
injection demonstrate that inflammatory exudate can. and does. 



/■’/;/. f»f»0. Ludw iTr's miLMilil. The s\\ rllino 
in the su)>nirnt!il region. and t lit* inability t<> 
(•lost* tin* mouth o\\ ino to irdrum of the tongue 
and tloor of the mouth, ran l»r -seen. 
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pass via the tunnel occupied by the stylohyoid to the submueosa of 
the glottis. 

The integument allows the inflamed subcutaneous tissue to 
swell ; the cervical fascia is unyielding, and in this respect may be 
compared to periosteum. Obviously, therefore, if it is logical to 
decompress immediately the infected area in osteomyelitis it must 
be doubly so in Ludwig's angina, for in the latter condition then 1 are 
all the dangers of impending septicaemia combined with a possibility 
of early (edema of the glottis. 

Operation. — Ref ore commencing the operation see that laryngo- 
tomy instruments are at hand. As regards the aiuesthetie. nitrous 

oxide gas should be avoided. 
As pointed out at a coroner’s 
iiiijucst upon a ease of Ludwig's 
angina, gas is a ‘ spasmodic ‘ 
aiucsthctie. I' ndoublcd! (j the 
ideal amt sthctic in this rand if ion 
is rripan. 

The objective is a com- 
munication between the fascial 
space and the exterior. Early 
in the disease this can be 
easily, and often effectively, 
accomplished in the following 1 
way. A deep, really deep, in- 
cision is made alongthe middle 
two-thirds of a line joining 
I he symphysis menti with t lu- 
cent re of the hyoid bone* (/wg. 
551). A hiemostat is inserted 
and thrust upwards until its 
blades prot rude 1 almost beneat h 
the sublingual mucosa. If the disease is limited to one submaxillary 
triangle* the beak of the forceps is directed towards the submaxil- 
lary salivary gland of that side. When it is judged that the fascial 
space has been (altered the blades are opened. A drainage* lube is 
passed into the incision and copious dressings soaked in hot magnesium 
sulphate* solution are applied. General treatment follows the usual 
lines for a seven* streptococcal infection. 

While operative measurers as outlined above, if carried out 
early, are often satisfactory, it is probable that more thorough 
decompression of the space would reduce the total mortality of the 
condition, which at the present time is about .-*() per cent. More 
elaborate decompression is imperative when simple incision fails to 



I' K/. ;V> I . - Ludwigs angina. A dc 
sioii in the position indicated, passing 
to tlio su hlin^ual mucosa., proved effe< 
this comparatively early ea.se. 
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the mylohyoid muscle divided completely (Eyg. 558). Often pus 
will be found under t lie mylohyoid muscle around the deep prolonga- 
tion of the submaxillarv gland. It may be necessary to carry the 
incision right across to the other side, and where (edema is extreme 
to convert the transverse incision into a T by a mid-line prolongation 
to the hyoid. 

In a series of six early eases of Ludwig's angina E. G. Ramsdell 
has excised the submaxillary salivary gland. All the patients recovered. 
This appears to be a method which can lx* commended strongly. 

BRAWNY CELLULITIS OF THE LOWER TWO-THIRDS OF THE NECK 

Ludwig's angina, although no doubt due to a streptococcus, is a 
clinical entity. This being the ease, it is customary and correct to 
coniine the use of the term to those eases of virulent cervical cellulitis 
commencing in the submaxillarv triangle. True Ludwig's angina, if it 

is untreated, may spread down the 
neck, but the condition to which 
we draw attention here is a brawny 
cellulitis confined to the loner tno- 
thirds of the ncclc. 

Treatment .- If there is no dys- 
pn<ea. commence by applying hot 
magnesium sulphate fomentations; 
it is possible that a localized abscess 
will form. Sometimes operation 
will become necessary before this 
happy termination, and there are 
no definite signs as to where pus 
will be found. Commence with 
a mid-line incision at the level 
of the greatest (edema (E/g. 554). 
and with the linger work laterally. 
If dyspnoea becomes urgent the 
mid-line incision may be utilized for laryngotomy, the instruments 
for which should be at hand ; but opening the air-passages should 
be avoided whenever possible because of the danger of pneumonia. 
If a localized induration can bo felt on one or other side, make a 
two-inch incision at the anterior border of the sternomastoid (E/g. 
554), incise the deep cervical fascia, and gently seareli with the linger 
and a blunt director for pus, having due regard to the great vessels. 
If, as is sometimes the ease, only thin, semipurulent fluid is found, 
suture a soft rubber-dam drain in position. Give the patient a dose 
of intravenous mereurochrome, and continue to foment the neck. 
Antistreptoeoeeal serum may be administered with advantage. 



Fit/. f>f>4. - The incisions for )>ra\\ n\ eellulit is 
reform! t ( » in 1 la- 1 ext . 


THE NECK 
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Under evipan amesthesia I made incisions as shown in Fig. 554 
in the neck of a woman whose condition was desperate. The lower 
two-thirds of the neck were indurated and of a vermilion hue ; only 
seropurulent fluid was evacuated. From that time the breathing 
became less laboured and t lie* general condition improved. Twelve 
days later a massive stinking slough was extruded from the wounds. 

UNCOMPLICATED CERVICAL ABSCESS 

(Suppurating Cervical Lymphatic (Hands) 

In dealing with this common condition one can usually delay 
operation with safety and advantage until tin* centre of the swelling 
is soft, or until the overlying subcutaneous tissue becomes (edematous. 
A comparatively small incision is made, and a pair of sinus forceps 
thrust through the deep cervical fascia (Fig. 555). Tube drainage 
is employed. 



/•’/;/. Suppurating supraclavicular adenitis secondary to a boil over the 

poiumn Adami. Abscess drained by Hilton's method. 

Conditions which Simulate Cervical Abscess. — Inflammation may 
complicate a branchial cyst. Such inflammation usually subsides with 
expectant treatment, after which the cyst should be enucleated. The 
diagnosis of branchial cyst may be confirmed by aspirating a little of 
the contents of the evst. The substance withdrawn looks like pus. 
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but if a drop is examined under the microscope an abundance of 
cholesterol crystals will be seen. 

Inflammation also complicates cystic hygroma, which is usually 
found in the lower third of the neck, and nearly always in childhood. 
The diagnosis can be clinched by the transluccncy of the swelling. 
Inflammation of a cystic hygroma regularly subsides with expectant 
treatment. 

Acute inflammation of a thyroglossal cyst has been discussed on 
p. 540. 
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CHAPTER XXXII I 

BLOOD-VESSELS OF THE EXTREMITIES 

Tin: immediate treatment of a wound of any large artery is to 
apply pressure to the bleeding point with the left thumb whilst the 
right hand seeks the point of vantage to compress the artery above 
the wound. In the ease of the 1 limbs, when the wound is below the 
axilla or groin, direct compression is quickly changed in favour of some 
form of tourniquet-. Unfortunately for the patient, it is seldom that 
skilled help can be procured on the scene of the accident. Thus it 
comes about that the general diffusion of ‘First-aid' knowledge among 
the* public is to be encouraged. Sometimes it happens that a little 
knowledge' is a dangerous thing: 

1 was called to see a man dying from hamorrhage from a wound in 
the thigh. Before his transit from an outlying district to hospital a 
tourniquet had been applied above the wound. The femoral artery was 
intact, but there was a large* opening into the- femoral vein. 

LIGATURE OF ARTERIES 

Ligature* of arterie*s by classical methods, so long the vogue* as a 
test of kne>wle*elge* in the* examination re>e>m. is sennet inies out of place 
in the treatment of the living. If an artery has been divided, it is of 
the* highest importance te> expose thoroughly the scat of the injury 
and te> see ede'arly what erne* is doing. Working at the bottom e»f 
a small, elark hole is elillie-ult and dangerenis. Moreover. if an artery 
has been divided, it is highly improbable that the correspemding 
vein anel a nerve e>r ne*rves in the immediate* vicinity have escaped. 
In this work, whenever possible, we have adopted the epoch-making 
methods of exposing arte*ries evedved and employed by Fiedle and 
Delmas during the Eure>pcan War. These exposures are elesigneel te) 
re*ve*al deep-seated blood-vessels without mutilation. 

Should the Corresponding Vein be Ligatured also? — Accumulated 
evidence indicates that liability to gangrene is lessened by occluding the 
corresponding vein. Sir George Makins, in a study of a large number 
of eases of ligature of main vessels, found 28 per cent developed 
gangrene when a main artery was ligatured alone, but this percentage 
was reduced to 11F7 when the corresponding vein was also occluded. 

Ligature of a Large Artery : the Stay-knot of Ballance. — This special 
knot is useful in the ease of large arteries. Two independent ligatures 
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are placed close to one another. The first tie concerns each ligature 
only, the second is made in conjunction. Fig. 550 will make this clear. 



/’’/(/. Hallance's stay-knot. 

VASCULAR SUTURE 

Suture of a wounded vessel is not so dillicult as is sometimes 
assumed. The results in properly selected eases are superior to those 
of simple ligature. In the ease of injury of large veins suture* is simple 
and satisfactory. Suture of wounded arteries is called for especially 
in the ease of the external iliac, common femoral, and common carotid. 

A knowledge of arterial suture is also of 
great importance in civil practice by reason 
of the good results which have followed 
removal of emboli from arteries supplying 
the extremities. 

Methods of Temporarily Occluding an 
Artery. — -Before an artery can be sutured 
it is necessary to occlude* it temporarily. 






Fiy . . r )f)8. Temporary oeelu- 
>4 ion of a large artery I tv 
(Jordon - Taylor's met hod. A, 
Rubber drainage tube; B, 
Tape tied with a single turn. 


7,SC 


Fiy. . r >f> 7. -(’riles arterial clamp forcep 

The following methods are in use : 

1. Crile's arterial clamp (Fig. 557). 

2. A length of tape passed around t he- 
art cry and held moderately taut by the 
assistant. 

8. Gordon-Taylor's method (Fig. 55K). 
4. Short ha*most ats with blades covered 
with close-fitting rubber tubing (Fig. 5(>2). 
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If C Tile’s arterial clamps are not available, probably Methods 2 
and 3 will be found most generally useful. Method 2 is indieated 
particularly in short operations such as passing a stitch or two to close 
a puncture, while Method 8 is valuable for procedures occupying more 
time, and when assistance is limited. 

Suture Material — No. 0000 untwisted Chinese 1 silk ; No. 12 
needle. After sterilizing treat the suture with sterile vaseline. Fine 
catgut has been used with success on many occasions. Jn using 
catgut, interrupted stitches arc* best, for if one breaks, the whole 
suture* line* is not ruined. 

Provision Must be Made to Prevent Clotting. —The wound is 
drenche*el with sodium e*itrate*. Sterile* liejuid parallin answers well, 
but lias the* disad vantage* that it makes everything so slippery. 

The principal indication for arterial suture in civil practice is 
embole*ctomy, which will presently re*eeive detailed! attention. 

END-TO-END ARTERIAL ANASTOMOSIS 

While repair of a wound or a deliberate incision of a large artery 
should receive the fullest consideration in a work on emergency 
surgery, indications for performing end-to-end arterial anastomosis in 
civil life* are so infrequent that we propose to dismiss the subject 

! 


/ 



. 559. --Kud-t o-end arterial suli 


Fig, 


Three stay-sutures have been inserted. 
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briefly. Artcriorrhaphy is indicated chiefly in the case ol the common 
femoral in order to save a young patient the possibility of gangrene. 
The subject must be young. The operation is not applicable when 
the artery is sclerotic. 

Temporary clamps are applied as before. "The ends ol* the arteries 
are trimmed, any excess of adventitia being cut away. This is followed 
by lightly smearing the cut ends and interior of the ends of the vessel 
with sterile vaseline on a minute gauze swab. "Three stay-sutures 
are passed at equidistant- points so that when they arc pulled taut a 
triangle; is formed (Fig. 550). The portions A-B, B-C. and C-A shown 



/of/- « r >(i0. — ftwl-to-end iirterm! sntun*. Tin* of tin* an tv lia\r Ixcn 

npproximnt c(| l>y a limit loss suitin'. 

in the inset are sewn separately, using a mattress suture to evert the 
edges (Fig. 560). This (‘version forms an ideal junction, endothelium 
being opposed accurately to endothelium. 

EMBOLECTOMY 

The restoration of the circulation by the removal of an embolus 
is perhaps the most notable advance in urgent surgery during the 
past decade. In Scandinavia, the home of emboleetomy, phvsieians 
and practitioners send their eases to the surgeon early enough for the 
operation to be performed frequently and successfully. In England 
the possibilities and urgency of arteriotomy are not yet fully appreci- 
ated. Doubtless it will soon be recognized that emboleetomy is as 
urgent as the closure of a perforated gastric ulcer. (For Pruiio nahy 
Emboi.ectomy see p. 444.) 
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l<or a liojx*f 11 1 issue the embolus should be removed within six 
hours. Alter the twelfth hour the chances become increasingly 
slender, for the intima l)ccomcs damaged and thrombosis occurs, 
rendering it impossible to remove all the clot; furthermore, by this 
time gangrene * ias <-*ommcneed in many instances (Fig. 5G1). Thus 
if comes about that embolectomy is never successful after the 
twenty-fourth hour. 

Usually an embolus lodges where an artery divides. The bifur- 
cations of the aorta, common iliac, femoral, and popliteal arteries are 
favourite sites. Another common situation is the axillarv artery 
when* the subscapular branch is given off. 

The operation can be performed under local or spinal anaesthesia, 
and this is preferable, for the patient is usually weak, or suffers from 
heart disease. No instrument not in common use is required, but 



IK), 'ml. Tun |;i 1 1 • lor rui I m >|(M - t on iy ! An rinliolus lu'rume ltulpMl ill t lit' 
r i n 1 1 1 1 1 1 in triimral artriy fort \ -rirlit hours hr ton* t hr patiriit's admission to 
Im^jiiial. Tim jialirnt u as a \<>unu unman with mitral stmosis. 

the surgeon should provide himself with a pair of fenestrated gall- 
stone forceps. a ureteric catheter, and material suitable for arterial 
suture (see p. alt)). 

The artery is exposed at the point where the embolus is believed 
to be arrest ed. or. in the east 1 of the external and common iliac 
arteries, the femoral artery is exposed. The wound is Hooded with 
citrate solution, which is also used to keep moist the instruments and 
the pads which arc clipped to the wound edges. 

If that part of the artery containing the embolus has been dis- 
played, its proximal end will be seen to pulsate while its distal end 
is still. If the artcrv does not pulsate, we know that the embolus lies 
above the area exposed. The artery having been occluded temporarily 
above and below by one of the methods described (p. 5 US and 
Fig. 5(\2). it is opened by a longitudinal incision, preferably above the 
embolus, for here the intima is undamaged. All available clot is 
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picked out with forceps. The upper clamp is then loosened and the 
blood allowed to spurt for a moment to wash out any remaining clot. 
Similarly the lower clamp is now loosened and the blood Hows, if 
there is sullieient collateral circulation to till the distal part of the 
vessel. Temporary occlusion of the vessel beii lg again invoked, 
the wound is mopped drv of blood and once more drenched in sodium 
citrate solution. The wound in the artery is then sutured, and if 
the junction proves watertight the clamps are removed. It may be 
necessary to reinforce the line of suture with an interrupted stitch. 



Fkj. r»d2.- Thnholect (tiny, The field of operation ready for removal 
of an emholns from lie femoral artery. (After Pewhertmi . ) 


When satisfactory closure has been effected it is necessary to 
investigate the circulation of the limb. Handling of an artery causes 
vasoconstriction, and a poor circulation may be due to this cause. 
Tying the corresponding vein tends to improve the blood-supply to the 
limb. If no improvement occurs, there may be a second embolus 
further down, and the question of the advisability of exploring the 
artery more di stall v arises. 

When the circulation is deemed satisfactory, or the condition 
of the patient demands a conclusion of the investigation, the skin 
incision is closed, leaving a loop of silk around the upper part of 
the artery as a precautionary measure in the event of seeondarv 
haemorrhage. 
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Complications and Difficulties. — 

The Embolus has been Removed , but there is a Quantity of Thrombus 
in the Distal End of the Vessel. 

I ^ i ision, ■■ 

t Ik* lumen, it is worked about 

until a (rush of blood sweeps out '7 f/ * 7 KlnU \' ] f Um 'y • \ Va : hi, . 1Lr 

^ I ( t umnilMis troin hHow t lie (‘inttnliis m 

the eml)olus. After all clot h US asc of smur st andiiu;. (After Pemberton .) 

been evacuated in this manner the 


WaU.iiu; 
m ho I us in 


(After Pemberfo 


vessel is sutured: then the opposite 



Pi if. :>u4. K ml) 
jf til** fiMiioral artury 
foimaal aiiarv must 


through the vessel 
shown in Vis*. 505. 


en the opposite femoral artery which has been 
already exposed is opened, and 
sutured when it has been ascer- 
tained that its lumen is tree 
from clot. 

, In Aortic Embolus is Present. 
— Aortic embolus may sometimes 
be dislodged by the method 
of Pemberton. After temporary 
ligature of both femoral arteries, 
an ample incision is made above 
and parallel to Poupart's liga- 
lisin j„ II,,' ii,„h. iiH'iit. The peritoneum is pushed 
s found tMU])ty. iiu* oilier upwards, and after the bifurca- 

n> ex])os('(| u-iul rlainprd / 

s at t nap! I'd. tion ot the aorta is reached. 

the clot, which is payable 
vail, is “milked' downwards by the fingers, as 
One could hardly perform three incisions under 


prol.iim is alt uiupt I'd 
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local anaesthesia. Unless spinal anaesthesia lias been employed it 
would be more humane to administer a general anivst belie il this 
method has to be used. 



I'i'j. ‘Milking’ down iin aortic ('inlxdiis tlinmjili a ivt mpriin iiie.t I 

approm-h. (I’etnbrrlon — by kind permission of * Annuls of >S nnjern'.) 

The Exposed Artenj is Ohvioushf Calcified. — 1 Treat' ment by arterio- 
tomy and suture is impracticable. Attempts have been made to 
dislodge the embolus by breaking up the clot through the vessel wall. 
This is a dangerous practice. Amputation is preferable. 

EXPOSURES OF ARTERIES WHICH SUPPLY THE UPPER LIMB 

The Subclavian and Axillary Arterial Trunk. 

The artery can be compressed digit- 
ally in the manner shown in Ei<f. 50(1. 

Position of the Patient. — The patient, 
lies with his shoulder projecting over 
the edge of the table. A small, narrow 
sandbag is placed under the upper 
thoracic spines. An assistant supports 
the arm held at right angles to the 
body. 

Incision. - The incision is made 
through skin only, and consists of two 
distinct cuts. The iirst is parallel to 
and half an inch above the upper 
border of the clavicle. Secondly, the axillary extension of the incision 
is made : begin one inch to the outer side of the inner end of the 




HLOOD-VESSELS OF THE EXTREMITIES 


555 


supraclavicular incision, and pass downwards towards the insertion 
of the pectoral is ma jor (Fig. 567). 

Division of Muscles. --The peetoralis major is divided completely 
from the clavicle downwards. Hv slightly abducting the arm this 
muscle is put on the stretch and is severed with a lew touches 
of the knife. The peetoralis minor is hooked up on the linger, as in 
complete amputation of the breast. This muscle is divided com- 
pletely, also. The fascia is incised from the clavicle downwards, and 
branches of the thoracic axis artery arc secured as necessary. It is 
highly important to see that the peetoralis major has boon completely 
severed right up to the clavicle. 



/•'/;/. .TUT. Incision tor exposing tin* snl»cln\ ian and axillary arterial trunk. 


Section of' the C Utricle . The clavicle is divided as near as possible 
to its inner extremity. The point of division should be touching 
the clavicular head of the sternomastoid (Fig. 5(><S). (dear this point 
with a periosteal elevator. Slip a retractor under this portion of the 
clavicle and bore two holes through the bone from below upwards 
about three-quarters of an inch apart. Then divide the clavicle 
between the two holes with a Gigli's saw or chisel. If the chisel is 
used, keep the retractor protecting the subclavian vessels. 

At this stage, if the entire peetoralis major has been divided, 
the axillarv space opens like a book under the mere weight of 
the arm (Fig. 5(59). A lew fibres of the subclavius alone need 
division to give the most perfect exposure of an otherwise inaccessible 
region. 

Reconstruction. —While the assistant raises the shoulder, the 
clavicle is united with kangaroo tendon or silver wire. The peetoralis 
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The Third Part of the Axillary and the Brachial Artery. — 

The* brachial artery can be compressed digitally in the manner 
shown in Fig. 570. 

Position of the Patient. The arm 
should be supported at right angles 
to the body by an assistant. To rest 
the patient's forearm upon a small 
table 1 (Fig. 571) is convenient, and 
prevents fat igue of the assistant. The 
arm between the* axilla and elbow 
must not be* supported. The surgeon 
may lx* seated facing the* inner siele 
of the- arm. 

Ineision. An ample incision is 
made* in the* line of the* artcrv between 
biee*ps and triceps, but hugging the 
inner border* of t lie biceps. 

The* fascia having be*e*n e!ivide*el. the overlapping innermost libres 
of the* biee*ps are drawn upwards with a retractor. The median nerve 
is isolated and ke pt out e>f the way (Fig. 572). The brachial artery 
with its two vena* ee>mite*s is exposeel. The artery may be mue*h 



J t 7. Digital ( 

brachial artery. 


omprc<sit>n of 
(Murtn-dvl.) 



,.f patient for ligature of I lit' brachial artcrv. Note 
that the upper arm is unsupported. 

smaller than c\pe*eteel. It is sometimes duplicated, as I found in one 
e*ase* when performing peri-arterial sympathectomy. Other anomalies 
may be* present. The* artery should be ise>late*el from the vena* eomites 
if it has be*en decided that ligature* is necessary. 

Apart from local wounels, ligature of the brachial is to be recom- 
mended in e*ase*s of secondary htemorrhage from wounds about the 
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elbow and the forearm. Perhaps the ehief indication for ligature ol 
the brachial is haemorrhage from the deep palmar arch. 

The Brachial Artery in the Antecubital Fossa. The arm is held 
or supported on a table. The operator stands or sits on the oiOer 
side. An incision is made along the inner border of the tendon of 
the biceps. The median basilic vein is pushed aside and tin* bicipital 
fascia divided. Naze parti all // JU\r the elhou\ On the hraehialis antieus 
is the brachial artery with the median nerve lying to its inner side. 
If the bleeding point is inaccessible, the incision can be prolonged in 
a downward direction, in the manner about to be described. 



l'ia. f> 72. -Kxposuro of tlir brnfhinl arlcrv. Tlx* mrdiiin u<*r\r Im^ Ix-cn Ik ><>|,<‘d 

upwards. 

The Termination of the Brachial Artery ; the Radial, Ulnar, and 
Interosseous Arteries in the Upper Third of the Forearm. — In wounds 
of the upper third of the forearm it is impossible to determine whether 
the termination of the brachial, the radial, the ulnar, or the posterior 
interosseous artery is the* source of severe 1 art (‘rial hamorrhage. It is 
obviously desirable to expose all the vessels, which can be done in 
the following way. 

Position of the Patient and Incision. — The arm is placed on a 
table after the manner described above, or it is held away from the 
trunk by an assistant. The operator stands on the outer side of the 
limb. The incision begins an inch above the fold of the elbow. It 
proceeds along the inner side of the biceps tendon, then, passing down 
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supinator longus. With the finder break through the extremely loose 
cellular tissues between these two museles. the bilureation of the 
brachial artery is clearlv demonstrable. J lie radial artery under eover 
of the supinator longus is readily exposed. The ulnar artery, the larger 
vessel, lies more deeply. Primate the forearm sirongli/. Under these 
conditions strong retraction of the pronator radii teres opens up the 
area marvellously (Pig. 574). With a little dissection the ulnar artery 
can be followed as it lies on the flexor profundus digitorum for live 
or six inches. Near the bifurcation one can see the origin of the 
interosseous artery for a short distance. 

lie construction . — As nothing of importance has been divided, it is 
only necessary to unite the fascia and the skin. 


ULNAR 
ART ERY 


FLEXOR CARPI ULNARIS 
RETRACTED 


Fi<j. ;>7f>. — KxjxHinv of l lie radial and ulnar artrrirs at (lie un-i. 

The Radial and Ulnar Arteries in the Lower Third of the Forearm 

(Pig. 575). — The arm should be stipulated fully and resting on a table. 

The Radial Arterif. This part of the radial artery is readily 
exposed in the line of the pulse* that is, between the supinator 
Jongus and the* tlexor carpi radialis. 

The Ulnar Artery . — Commence at the pisiform bone, and make 
an incision along the radial side* of the llexor carpi ulnaris. After the 
wrist has been Hexed the flexor carpi ulnaris is drawn to the ulnar 
side, and the ulnar artery is then exposed. 

The Arteries of the Palm. — It is inadvisable to ligature the ulnar 
and radial arteries for severe palmar haemorrhage. A ease in point 
occurred in my practice. 



EL()()I)-YESSELS OF THE EXTREMITIES 


561 


The patient had a sarcoma of the first metacarpal. A piece was 
removed for section and severe ha-morrhage occurred. The radial and the 
ulnar arteries were tied, and the patient was transferred to hospital some 
miles distant. On arrival the dressings were soaked in hlood, and the 
patient hy this time was severely amende. After hlood transfusion the arm 
was amputated. F/g. 5 76 shows the condition of the hand. The incision 
for ligature of the radial and ulnar arteries can he seen. 



•”> 7 * * . \ ciisr n] 1 iimu'.h nrj — i if -i > t 1 1 1 <»i ti.r liist 1 1 m *t rj m 1 lione in which 

I ilm i mm ■ mi 1 Ik • r,r I in I .ml nl: i : r ;irn th^ ;ii tin- w n*.i la i I « ■ » I to slop h:iMuorrhuL r *‘. 

I ’ncontroMable !i;i , mi)rr!):it>'c below the wrist is best treated by 
ligature of the brachial artery. 

EXPOSURES OF ARTERIES WHICH SUPPLY THE LOWER LIMB 

1 hemorrhage from fin* iliac arteries can be controlled in a thin 
subject b. compressing the abdominal aorta against the* s]dne with 
the list applied to tlu* abdominal wall. 

The External Iliac. -An incision is made half an inch above 
Poupart's ligament. It is a lemg incision, and is comparable to that 
Ibr femoral herniotomy by Lotheisen s method, but in this ease the 
incision curves upwards somewhat towards tlu* anterior superior iliac 
spine (F/g. 577). The .aponeurosis of the external oblicpie is exposed 
and divided in the length of the incision. The conjoint tendon is 
dcl'med. Those libres of the internal oblique attached to Poupart's 
ligament arc made* taut by retraction (F/g. 57S) and divided close to 
Poupart's ligament. This exposes tlu* fascia transversalis. The deep 
epigastric vessels may be avoided, but it is usually best to divide them 
between ligatures. The division of these vessels opens up the plane 
between tlu* transversalis and tlu* peritoneum. After working in this 
plane* with the linger the fascia transversalis is divided. The* remainder 
of the exposure* is performed entirely with the lingers. The peritoneum 
is lifted up and gently eased until the external iliac vessels are in full 
view (Fig. 57B). 


k. s. 36 
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Ligature of the external iliac artery is required only exceptionally. 
It is sometimes a futile method of stopping bleeding from a wound 
of the thigh, for often anastomotic circulation allows renewed lucmor- 



Fi<f. .">77. -Incision for ligaturing llic external iliac a.rtcr\. LtMinrc of tin- 
artery « ns actually performed in this case of maliLrnant elands «.| the l'I'oih f « • r 
a torrential Incmorrhage following erosion of the common femoral artery h\ 
malignant ulceration. 'The growth receded tor a time after 1 lie lie. it me. Tin- 
j >hot ograph was taken two days before the laemorrhaye. 

rhage ; wounds of the common femoral should be attacked directly. 

Ligature of the external iliac artery should be reserved for secondary 



Fit/. 578. — Exposure of the external 
iliac artery. The internal oblique has been 
retracted upwards. The peritoneum has 
now to be peeled off the external iliac vessels 
with the finger. 



Fit/. r»7 0. -Exposure of the external 
iliac vessels. The deep epigastric vessels 
have heen ligatured i 
internal oblique aris 

ment ha ve been div led. The peril out 
is being pushed upw rds with the lingers. 
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lucmorrhage from an infected wound high up in Scarpa’s triangle, or 
for malignant ulceration involving the main vessel in this situation. 

A. W., aged 51, had an indurated ulcerating mass in the groin (see 
Fill. 577). No primary focus could he discovered. Two days after 
admission a violent arterial lurmorrhage occurred. A dressing over a 
tight bandage partially controlled the haemorrhage. The external iliac 
artery was ligatured and the luemorrhage ceased. The patient was treated 
with deep X-ray therapy, without much benefit. 

THE FEMORAL ARTERY 

The femoral artery is compressed digitally in the manner shown 
in Fill. oNO. 

The Upper Two-thirds of the Femoral Artery. -Exposure of the 
upper two-thirds of the femora! 
artery presents no dilliculty. 

The surface marking is from a 
point mid-way between the svm- 
jihysis pubis and the anterior 


superior iliac spine to the ad- 
ductor tubercle, with the limb 
slightly Hexed at the knee and 
externally rotated. An incision 
is made on this line. After incis- 
ing the fascia the sartorius is 
identified, mobilized with the linger, and then retracted inwards. 
With a little 1 dissection the femoral artery and vein are identified 
easily, and can be traced upwards or downwards as circumstances 
demand (Fill. 
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Ligature of the common femoral artery is looked upon with dis- 
favour. Certainly vascular suture should he employed if practicable. 
If the femoral artery has to he ligatured, it is generally conceded that 
ligature of the femoral vein is indicated also. It has boon shown 
(p. 547) that the incidence of gangrene is less when the corresponding 
vein lias been tied in addition to the artery. 

I was called to see a girl of 1.4 who had had an operation for osteo- 
myelitis of the lower third of the femur fourteen days earlier. Twelve 
hours previously considerable luemorrhage had occurred from the wound, 
but this had been controlled by packing. An hour previously violent 
hicmorrhage had occurred, and a tourniquet was in place around the thigh. 
She was very blanched and l la* pulse was 1 10 and poor. The tourniquet was 
loosened, and as no arterial hseinorrhage occurred we decided to perform 
blood transfusion first. As soon as a compatible donor had been pencilled 
the tourniquet was reapplied and the transfusion carried out. The patient 
was then anesthetized with gas and oxygen, and the femoral artery exposed 
in the middle third of tlu* thigh. flic artery and the vein were ligatured 
above tin* anastomot iea magna. Probably as the result of the blood trans- 
fusion, the convalescence of the patient, which had been slow, was much 
enhanced. 

The Lower Third of the Femoral Artery and the Upper Half of the 
Popliteal Artery. The following method is designed to expose the 
femoral artery where it passes through the opening in the adductor 
magnus. Incidentally, it gives good exposure* of the upper half of 
the popliteal artery. 

Position of the Patient. --This is most important. lie is placed 
as near as possible to the* edge of the table. 'Flic assistant grasps 
the lower leg and foot. Ilexes the knee, and abducts and at the same 
time* (externally rotates the thigh. The surgeon stands on the inner 
side of the limb facing tin* region to be explored. The only neeessan 
landmark is the tendon of the adductor magnus. 

Incision. Palpate the upper edge of the internal eondxle. feel 
the tendinous insertion of the adductor magnus. trace the tendon 
upwards along this line. Commencing at the insertion, make an 
incision six inches long. 

In the upper part of the incision the sart< rius will he seen. 
Mobilize this muscle with the linger. Run the linger upwards and 
downwards on the under surface of the tendon of the adductor magnus. 
cleaning it within the limits of the incision. When the muscle is 
clearly defined, with the sculpt*! open the aponeurotic roof of Hunter's 
canal close to the upper and external border of the adductor magnus 
tendon. Place two hiemostats on the edge of the tendon and draw 
it towards you. Then place two more* hicmostats on the divided 
aponeurotic roof of Hunter's canal, and give them to an assistant to 
retract away from you. With blunt dissection the femoral vessels can 
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he traced from Hunter's canal through the opening in the adductor 
magnus, right on into the depths of the popliteal space (Fig. 582). 
It will he noted that the only guide is the tendon of the adductor 
magnus. If this is remembered, there is no dilliculty in exposing 
clearly t Ik* whole course of the artery in t his inaccessible situation. 



/'/. :.S_\ ! \ 1 1 >-uiv t>t ilic tfMmral an cry it p kms thfi'iiizii tho oj>o:iinir 

in ill*- a liiui-t'»r tiiajiiu-. A lafff |Mit <>t' tin* p. ijtl il cu I arti-ry i- also avail il>!c. 

Tin- tfii liii"iis r\|i iiiMun ut tin- jidduetur iiuiL'iiU" lias lifrn drawn towards the 
<>p r.it-.r. whd.' ill.- a] > m. air. >t it- rout' ot' Hunter's canal lia^ I * — ; i drawn away to 
. tl,e n "cral U'svk (.1 //a FinU, <nrl 

The Lower Third of the Popliteal Artery, together with the Origins 
of the Anterior Tibial, the Posterior Tibial, and the Peroneal Arteries. — 

Position of tin' Patient. The patient lies on his abdomen, and 
the assistant holds the foot so as to lie able to Hex the knee at the 
proper time, and thus relax the* gastrocnemius and the soleus. 

Incision. This is shown in Fig. 588. 

The short saphenous nerve and vein are isolated and retracted 
to one side. 'Flu* interval between the* heads of the gastrocnemius 
is identilied and these* muscular bellies are separated. In the upper 
part of the wound the bellies come apart readily with the handle 
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The Blood-vessels of the Posterior Aspect of the Leg (Posterior 
Tibial, Peroneal, and Posterior Interosseous). — 

Position of the Patient. The patient lies on his abdomen with 
his loot over the end of the table. The operator stands at the foot, 
of the table* in order to view the* ley longitudinally. 

Incision. This commences two finder-breadths below the fold of 
the knee-joint. It is carried downwards between the heads of the 



/•'/</. 1.1' i lif til.inl } i i*f < ‘ . Sj>!in in^r tin* i^asi nu-noinius. 

(In Tin* i i i • i •< i « »i i . ) ( I /A r / /../A and Ihlmas.) 

cast rocnemius and ends on the inner side* of the tendo Achillis. one 
inch above its insertion. 

The external saphenous vein and nerve arc 1 identified and retracted 
outwards. The* nerve is situated between the* heads of the castro- 
enemius and is a cood cuide to the interval between the two bellies. 
Commence at the lower end of the incision. Divide the fascia on 
the inner side of the tendo Achillis. Push the finder upwards in the 
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the tibialis anticus from the extensor lon^nis dii>itorum in t lie* whole 
length of the incision. Retract these muscles strongly and the 
anterior tibial vessels and nerves are in full view (Fig. 5S7). 
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Subgluteal Haematoma : Exposure of the Gluteal, Sciatic, and 
possibly Internal Pudic Arteries.— In wounds of the buttock with a 
larov subgluteal hamatoma it is impossible to tell which of these 
arteries is bleeding. Consequently, a wick* exposure which displays 
I lie anatomy of the region is desirable. 

Position nj the Patient. The patient is placed upon his abdomen 
and a Hat pillow is placed under the pelvis on the affected side. An 
assistant slips his hand under the knee, and with the* other hand 
holds the foot. Hy externally rotating the thigh he is able to relax 
the gluteal muscles. 


GLUTEAL 

ARTERY 



Incision. /wg. 5NX shows the* incision. It commences over the 
middle of the great trochanter, sweeps upwards, and then passes in 
a curve to the posterior superior iliac* spine. 

After fat has been cleared away, the fibres of the gluteus maxi- 
mus will appear in the* upper part of the wound, while' in the* region 
of the* great trochanter very white, tough fascia will be observed. 
Concentrate on this fascia. Incise it vertically over the great 
trochanter. In so doing a bursa is often opened. Pass the* linger under 
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the fascia and it will enter a large potential space beneath the gluteus 
maxinms. Aided by the linger beneath, detach the gluteus maxinms 
with scissors (Fig. 5S9). cutting as near as possible to the iliac crest, 
where the muscle is mainly aponeurotic. Once the gluteus maxinms 
is detached and drawn backwards with a large retractor, the under- 
lying structures are accessible (Fig. 590 ). Seek the pyriformis muscle. 
With a little blunt dissection the superficial division of the gluteal 
artery can be seen going to the deep surface of the gluteus maxinms. 
If the superior edge of the gluteus medius is lifted up with a retractor, 
the deep division of the artery will be found, and the main trunk, 
coming out of the saero-seiatie notch, will soon be traced. The main 
trunk can be ligatured here when necessary. Emerging from below 
the pyriformis is the sciatic artery. Deeply placed, winding around 
the spine of the ischium, is the internal pudic artery with the pudic 
nerve and nerve to the obturator interims. For a very short part of 
its course the* internal pudic artery is available from this aspect. 
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While the patient is awaiting transportation, an antiseptic dress- 
ing is applied to the wound. Tincture of iodine on a dry gauze 
pad cannot be bettered. As soon as l lie patient has been conveyed 
to the operating theatre he is anesthetized. While a gauze swab 
moistened with iodine is held over the wound, the surrounding skin is 
shaved, washed with alcohol or petrol (it is advisable to avoid water) 
and afterwards with ether, and finally treated with tincture of iodine. 
Towels having been arranged, attention is directed to the* wound. 

OPERATIVE TREATMENT 

Compound Fractures without Gross Contamination. Kill a syringe 
with methylene-blue solution, and by this means Hood the wound 
with the dye. Wait a minute, then mop the wound drv. Aniline 
dyes stain bruised or dying tissue more readily than healthy tissue. 
With curved scissors excise the skin edges (Fill. 51)1). Excise all 

subcutaneous tissue stained blue, and 
likewise trim every librous structure 
and muscle until the whole contents of 
the wound present a clean-cut' appear- 
ance. If the bom-ends art* accessible 
cleanse them carefully by cut ling o IT 
loose tags of periosteum, but in general 
it should be the rule to disturb (lie 
bone* as little as possible. 'faking 
this maxim into consideration, gently 
prise the fragments into position, but 
if the desired position is not main- 
tained rely upon extension as de- 
scribed below. Small fragments of 
bone lying tree art* picked out. but 
larger fragments. especially those 
attached to periosteum, are not re- 
moved. Exercising suitable retraction 
on the lips of the wound, first in one 
direction and then in another, take 
a final look round to see that no nook 
or cranny has escaped attention. Then 
drench the wound with tincture of 
iodine or pure dcttol. 

Should the Wound hr Sutured / 
Naturally, much discrimination must be used, but given a recent 
wound with no „ gross contamination, after thorough excision and 
disinfection, I have been so well pleased with primary closure that 
I feel inclined to recommend it. Nevertheless, it must be emphasized 




HONES 


that the present tendeneij is tn leave the wound open , and there is mueh 
to be said in its favour. If primary closure is considered desirable, 
but it is found that t fie wound 
<*( I ij’es can be approximated only 
with difficulty, lateral incisions are 
made (E/a. 592). This at once 

permits tin* wound to In* sutured 
without the slightest tension. It 
is a method which can lie recom- 
mended. and it has the advantage of 
j irov id inn 1 drainage, without leaving 
bone exposed. 

lirfension. Extension is ap- 
plied either by adhesive plaster, or. 
what is most, efficient, some form 
of transfixion pin. 

Skeletal traction applied by 
transfixing a bone some distance 
from the site of fracture is 
employed more than formerly. 

Properly carried out the method is 
free from danger and it allows most 
thorough extension to be applied 
to the limb. Steinmann's pin has 
1 : i i*U( d \ given place to Kirschner's 
wire il'iil. 59.4). The latter requires somewhat plicated and 



expensive apparatus for its introduction. I have found Whitchurch 
Howell's pin (Fig. 594) extremely satisfactory ; it is very easy to apply 
and maintain necessary extension by the ‘dog chain’ clips. 
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When n transfixion pin or wire* is to he used nil instruments em- 
ployed in dealing with the open fracture are discarded. Glares are 
changed and the transfixion is carried out as a fresh operation with sterile 
towels and instruments. 

SKELETAL TRACTION BY TRANSFIXION. DETAILS OF TRANSFIXING 
INDIVIDUAL BONES. 

The os calcis is efficient for the majority of fractures below the kmc. The 
pin is applied three finder-breadths below and behind t lit external malleolus 
{Fig. aha) from without inwards at rioht angles to the bone. ()win<> to its late 
ossification it is a bone which should not he used for skeletal traction below the 
aye of 1 I. 



/•’/;/. Transfixion <>f the os fains. 

Tin* arrow indicates the site. 


Lower end of Tibia. Can be employed in fracture of the upper end of the tibia, 
in purulent arthritis of the knee- joint . and in fracture of the femur. The pin is 
applied from within outwards at a point two finoer-breadt hs above t he tip of the 
internal malleolus. The point of exit should be slightly anterior to the point of 
entrance in order to avoid the fibula, which is not penetrated. This site can In* 
used in children, for the epiphysis lies below the point of transfixion. 

Vpper end of 'Tibia. The pin is inserted just below the tibial tubercle and 
about two finder-breadths lateral to it. thereby missing the epiphysis. The fibula 
is not penetrated ( Fig. .>1)0). 



Fiy. r>‘)7. — Translixion of t ho low or ond Fit/. f>WK. — Transfixion of 1 ho base u| 
of the femur. the olecranon. 

Lower end of Femur. A point is chosen mi the inner side of the thioh above 
the adductor tubercle ( Fig. ol)7). 
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Base of Olecranon. Sometimes fractures of the lmmerus are better controlled 
l)y a pin through the ulna than elsewhere. The arm is flexed to a right angle 
and a point is chosen at the base of the olecranon just below the head of the 
radius {Fig. 508). Nerves, vessels, and the joint are avoided, and the radius is 
not penetrated. This site should not be used until after the 15th year. 

Splinting . — The splint which will be chosen will be a Thomas’s 
knee-splint in the ease of the bones of the leg. In the case of the 
humerus a Litlcr Jones’ splint will be found the most convenient. 
For the bones of the forearm a padded straight splint is efficient. 

Prophylactic Sera . — -Before the patient leaves the theatre anti- 
tetanic scrum is administered, .500 units in the average ease, up to 
1500 units if there* is considerable contamination with road or other 
dirt. What is quite as important, is to inject a prophylactic dose of 
ant i-gas-gangrene serum also. Now that anti-gas-gangrene serum is 
so readily available, it should be the routine to give 7 e.e. intravenously 
in the ease of compound fractures. 

Do not disturb the dressings in any way for seventy-two hours 
unless the.* condition of the patient absolutely demands interference. 

Sonic Special (Considerations . — 

Iionc is protruding from the wound. A thin, spiked fragment 
should be e*ut off with bone forceps flush with the wound as a first 
ste*p. If the* protruding fragment includes the whole or a large part 
of the eireumfere*nee of the* shaft, it must be dealt with by cleansing, 
excising tags of torn periosteum, gentle* scraping of exposed cancellous 
tissue*, and swabbing with iodine, again before the wound in general 
receives attention. Do not attempt to replace the bone until the 
wound has been excised. If after this has been done the fragment 
will not remain in position, but tends to prolapse through the wound, 
as sometimes occurs in oblique fractures, a loop of silver wire passed 
round the* line of fracture will be found useful. About an inch of 
the twisted ends of the wire is left jutting out of the wound. 
Eventually, after union has occurred, the wire is removed. It 
should Ik* emphasized that the loo)) of wire is only used in very 
exceptional cases when it is thought that extension will not control 
a main fragment. In the few cases in which I have used the 
method it answered admirably. To plate immediately an open 
fracture is a surgical crime (Hey Groves). 

The question of immediate amputation arises. A pulped limb with 
multiple contaminated compound fractures must be treated by a 
suitable amputation. In cases of comminuted compound fractures, 
or compound fractures complicated bv extensive injuries to soft parts, 
permission for amputation should be obtained in writing before com- 
mencing to operate. Explain to the patient that every effort will 
be made to save the limb. 

There are cases in which it is diflicult to decide whether to 

K. s. 37 
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amputate or pursue a more conservative course. In the ease of a foot, 
which has been crushed and multiple compound fractures of the 
metatarsal bones sustained, or a contaminated compound fracture 
involving the ankle-joint, I have found generally that, if amputation 
was considered, but not performed, after weeks of suffering the patient 
has had to have an amputation after all. Therefore, in the case of 
the foot, especially a dirty foot, if the question of amputation arises, 
carry out amputation rather more readily than in similar circum- 
stances in other situations. After a well-planned amputation there 
is a definite period of convalescence at tlu* end of which an artificial 
foot can be lifted to the stump. 

Grossly Contaminated Fractures. In an open fracture with a 
severe wound obviously soiled with road dirt, the initial stages of 
treatment in no way vary from those already detailed. Debridement 
of the wound is carried out thoroughly. Contaminated muscle, fascia, 
and completely loose 1 pieces of bone are removed. Perfect haemo- 
stasis is essential, for the presence of blood and blood-clot, in the 
depths of the wound provides an excellent medium for bacterial 
growth. The wound is left entirely open and treated by the Carrel- 
l)akin method. 

B. B., aged 0, was run over by a coal cart. Three hours later she was 
admitted with a large wound of the thigh through which the upper frag- 
ment of the fractured femur protruded three inches. The whole wound 
was thickly plastered with a coagulum of blood and mud. Thorough 
cleansing and excision of much contaminated muscle was carried out. After 
washing the protruding bone with spirit the fracture was reduced as well as 
possible, and as soon as a Thomas's splint with extension had been applied 
the bone-ends kept their place within the wound, which was left widely 
open. Carrel-Dakin's tubes were inserted and the wound lightly packed 
with gauze soaked in Dakin's solution. Subsequently irrigation with 
Dakin's solution was carried out at regular intervals (Fig. 509). Fourteen 
days later the wound presented a clean appearance, and it was allowed to 
heal. Two years later the patient was readmitted with a bone abscess at 
the site of the fracture. A sequestrum was removed and pus evacuated. 
When seen several months later she was in good health and walked well. 

Carrel- Dakin Treatment of an Infected Compound Fracture . — 
Unless the sister-in-charge has had special experience in the method, 
every detail of the Carrel-Dakin treatment should be superintended 
by the surgeon himself. I have often found that this method is not 
popular with the nursing staff, probably because it entails a good 
deal of work. The skin around the wound must be protected from 
the commencement, or else it soon becomes inflamed by the irritating 
action of Dakin’s solution. Sterile gauze impregnated with vaseline 
is the best material for protecting the skin. Of the many patterns 
of distributors the one illustrated in Fig. GOO is the most useful. If 
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four distributing tubes are too many, one or more may be occluded 
by a ligature. The distributing tubes are inserted into the wound 
with care and thought. One is tucked under the bone, one is placed 



!'< 7, .** 00 . Compound fracture of 1 1 1« * tVimir w ith irross contaminat ion. 

I rriurat ion hv the ( 'arrcl- 1 )akin method. 

in the superior end of the wound, and so on. The tubes are kept 
in place by gauze soaked in Dakin's solution. Xo bandage is used. 
A large piece of Gamgcc tissue lined by four layers of gauze is made 



ini. tint. I \ >it k *n « >t' t he < 1 ist ril )ii t i 1 1 tube on the surface of t ho divsMii^. 
lho conducting t u hes jpenetratc the dressing, oithor at 1 1 it* ond of tlu* layer of 
cotton wool and oau/e overlaps, or through windows cut with scissors. 

(After (drrd and Dchelly.) 

to encircle the limb, and is kept in place by safety-pins. The dis- 
tributing tubes are brought out at convenient spots (Fig. (300), cuts 
being made to accommodate them in the Gamgee tissue. The con- 
ducting tube and glass distributor are kept in place with safety-pins 
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{Fig. 600). Every two or three hours some of the solution is allowed 
to run into the wound (Fig. 601). The dressing itself is changed 
every twenty -four hours until the wound is found to be sweet, when 
the period may be lengthened to forty-eight hours. 

On several occasions I have employed a watery solution of 11a vine 
instead of Dakin’s solution in the Carrel apparatus, and as far as my 
observations have gone it has proved satisfactory. The non-irritating 
character of flavine simplifies nursing. 



Fi(j. 001. — Compound fmHim'of the tibia with fontaminat ion, treated by ( anvl- 
Jhikin's method. The limb has been placed in a plaster with a huire window. 

Treatment of some Complications of Compound Fractures. -By 

prompt and thorough operative treatment of the wound complications 
are minimized. 

Tetanus (see p. 6<S7). — The routine prophylactic dose of ant itetanic 
serum has practically eliminated this complication. 

Gas Gangrene (see p. 644) rarely develops if a dose of anti-gas- 
gangrene scrum is injected at the time of the original operation. If 
it does so the disease runs a milder course. 

Acute Pyogenic Infection of the Wound. — Mild wound infections 
are treated by removal of the stitches, if stitches have been used, and 
a flavine compress. More severe acute infections require treatment 
by Carrel’s technique. Virulent infections threatening life may call 
for amputation. If the question of amputation arises it is advisable 
to hold a consultation with a colleague. 
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Chronic Infections . — Winnett Orr’s method is eminently suited to 
this type of ease, and the following details are recorded by Professor 
lley Groves. 

Alfred S., aged 55, suffered from an open fracture of the right tibia and 
fibula. He was treated by immediate toilet of the wound, which was sutured. 
The suturing broke down and chronic suppuration ensued. After two 
months his condition had not undergone much change, and the X-ray showed 
necrosis of both fragments of the tibia. The patient was in this condition 
when Dr. Orr saw him and operated upon him. He had already a pin 
through the os ealcis. By means of this the foot was held firmly in the 
foot -piece of a Hawley s table and sufficient traction applied to pull the 
leg to a little more than its normal length. 

Operation. The wound, which before treatment had the appearance 
shown in Fi<j. 002. was excised and curetted. The overlapping bone frag- 
ments were chiselled away so as to leave a funnel-shaped cavity leading 



-Condition of wound previous to Winnett Orr treatment. 

■ l-’i ,/s. t»0-~t»04 by kind permission of the ‘ British Journal of Suryery ' 


down to the deep surface of the tibia. A few small necrosed fragments 
were removed. Although the leg had been drawn out rather more than its 
full length a considerable lateral displacement still persisted. This was 
corrected, and maintained by means of a long transfixion pin which emerged 
obliquely from the front of the wound. The wound, which had bled freely, 
was packed first with dry gauze, then with iodine, and after with spirit. 
Bleeding was thus controlled, and into the dry cavity gauze impregnated 
with vaseline was packed firmly until it reached the surface. Over the 
surface another vaseline pad was placed and then a thin layer of cotton 
wool. A long transfixion pin was passed through the crest of the tibia just 
below the tubercle. A plaster case was put on so as to include the three 
transfixion pins and extending to the lower third of the thigh. After the 
first week the plaster, which was deeply stained with blood ( Fie. 603), 
became rather odorous, and this continued until it was removed. The smell 
was not very objectionable, because the man was on an open-air balcony. 
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Eight weeks later the plaster was removed. The condition of the limb was 
very remarkable. There was a small healthy granulating wound on which 
were a few minute bone fragments ( Fig. G04). The limb was resterilized, 
covered with a vaseline pad, and again put up in plaster, the patient being- 
allowed to walk on crutches. X rays showed that union had taken place. 



I'vj. bO.‘L- The limb in piaster, which was not clump'd for eijjht week>. 



/’\V- hO-f. Appearance of tin* wound eijiht weeks after treatment on remo\’al of 

the first dressing. 


ACUTE PERIOSTEOMYELITIS 

“ Acute osteomyelitis is a surgical emergency as acute as any 
emergency known to surgery — minutes count.” — (R. A. Cutting.) 
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Although there are many striking differences of opinion as regards 
the technique of the treatment and the after-treatment of acute osteo- 
myelitis, all surgeons are agreed upon the extreme urgency of drainage 
by operation. The dillieultios connected with osteomyelitis are those 
of diagnosis and judgement rather than those of operative technique. 
For instance, in a delirious child it may be impossible to detect which 
bone is affected. Should the choice lie between two bones, and 
exploration of the first is not rewarded, the wound must bo closed 
after swabbing it lightly with H.I.P.P. before undertaking the exposure 
of the* second. 

The question of the advisability of amputation in a young 
subject: is always a grave one, but in these days of excellent artificial 
lower limbs the responsibility is perhaps not so onerous as in times 



1«* nst«*omyrlit is of lh«> tibia involving tin* ankU'-joint . eon- 
in spin* of ilruiiniiii'. Xoto the improvement after amputation. 

past. From time to time one is faced with the problem— Is it 
possible to save life by sacrificing the limb ? The question seldom 
arises until days, or sometimes weeks, after the bone has been drained. 
Sometimes it is gratifying to see bow quickly the general condition 
improves after the diseased member has been removed (Fig. 605). 
He fore advising amputation many factors must be taken into con- 
sideration, hut if' possible the limb should be removed before pyiemia 
has set in. 

General Considerations follow the teaching of Professor Fraser of 
Edinburgh. In all eases the patient is anaesthetized. A tourniquet is 
employed in disease of the lower third of the femur, the tibia, the 
fibula, and the bones of the foot and hand ; it is not employed around 
the humerus for fear of injuring the musculospiral nerve. A specimen 
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of pus from the bone is collected during the operation and sent lor 
bacteriological examination, with a request for an autogenous vaccine. 
Every operation for acute osteomyelitis is concluded by an intravenous 
injection of mercurochrome, and the patient is ordered rectal or 
continuous intravenous saline as the needs of the case demand. So 
long as the temperature remains considerably elevated a daily injection 
of mercurochrome is given. The details set forth in the case of the 
tibia will apply with equal force to most of the bones, which are 
considered later. 

The Tibia. — The tibia is considered first because it is the bone 
most frequently affected. The clinical examination will have indi- 
cated whether the upper end of the tibia, the lower end, or the whole 
shaft is diseased. The clinical examination and a little logical reason- 
ing will have singled out those rare examples where the disease is 
confined to the subperiosteal layer. An incision is made right down 
to bone over the point of greatest tenderness (Fig. 00(5). In most 
cases pus will be found beneath the periosteum. To commence with 
the incision is a short one, but is enlarged according to the amount 
of the periosteum which is stripped up. Exceptionally it is mischievous 
to open the bone, and thus carry the infection into the medulla ; such 
cases are of the greatest rarity. Subperiosteal abscess is usually seen 
in older children and adults, and the circumscribed nature of the 
infection should be evident before operation. I believe that the 
medulla should always be displayed unless the operator feels quite 
certain before commencing the operation that there is no infection 
within. The bone is opened with a half-inch trephine (Fig. *>()(>) ; this 
causes much less trauma than the chisel and mallet. The disc having 
been removed, the interior is inspected, but the medulla is not scraped 
or otherwise interfered with. 

Should there be pus within the bone a second trephine hole is 
made two inches distant. If it is thought desirable, the intervening 
bridge can be removed with a chisel, but the last step is not often 
considered necessary. When the whole diaphysis is involved a third 
trephine hole will be required. The wound is packed light Iv with 
strip gauze soaked in 11a vine. No skin sutures arc used. Professor 
Eraser recommends dressing the wound with gauze soaked in a solution 
of acrillavine emulsion 1- 1000 with potassium citrate 2 per cent. 
The citrate solution helps to keep the discharge iluid. Whether to 
conclude the operation by placing the leg on a back splint, or enclosing 
it in a light plaster without a window, is a matter of personal prefer- 
ence. So that there will be no regrets I recommend that the plaster be 
employed only in cases where the temperature is under 102 . Over 
the packing a copious gauze and wool dressing is applied, and if plaster 
is employed the limb is encased so as to include the related joints 
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iibove and below tbe site of the lesion. The plaster is left in place 
lor a fortnight, after which time it is removed under light amesthesia 
and the dressing and the plaster renewed. 



/' ><( • I He ponosiouill miVUI<_ r f»een MICIKCll, <1 t IV | til i 111* hole IS HUMiC OVtT 

the 1'"imi of unn t <■>) i • -ndrriiess. In soMie cases ii secuiid, mid occasionally a 
tim'd, tivphinc holt- will he iteressm-y. If the surgeon .so desires, the int ervenin^ 
hridu'' l‘>'t Wirll til*' holes eilM he ]vino\ ed with a chisel. 
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The Fibula. As In r as th(‘ treatment of acute osteomyelitis is 
concerned, the tihula. hy virtue of its anatomical and functional 
peculiarities, stands in a <*lass by itself. It is for the tihula. and for 
the tihula alone, that diaphyseetomy can he 

recommended unhesitatingly. Tlie clean IincH ” il 
oranulat ino- wound which followed mv first r ~ ^ ; ,T 1 _ 

^ ^ • frr-r+ra , r^r+~~ i T t" 

ease of osteomyelitis of the tihula treated •liiuna.m. i-~— 1 1 1 * - ^ 1 *■ lJ - 1 

by this method emholdened me to try a 1 
primary suture on the next example to 
present itself. I have now carried out 

diaphyseetomy with suture five times. The 

wounds have healed hy lirst intention, and Fit/. (I(i7. Sequestrum rc- 

love remained healed ' -verilv a real grati- ’"oW .lev.-- 

• loped over the upper end oi 

tieation in a disease like acute osteo- the incision, 
myelitis ! 

As I knew of a east* where the external popliteal nerve had been 
divided in removing the diaphysis of the fibula, it came about that 
in mv lirst east*, in the determination to ensure the integrity of this 


Fit/. Sequestrum re- 

moved from sinus which deve- 
loped over tlu 1 upper end of 
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following method, which is practically fool-proof, lias been used 
in the remaining three eases with great rapidity and satisfaction. 



<1()9. — Diaphyseofomy of the iilmla. Condition of tfio \\ 
n lmlf weeks after operation. 


ound three and 
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After the application of a tourniquet to the thigh, the shaft of 
the fibula is exposed through an ample incision, the peronei being 
retracted anteriorly. Using Doyen's raspatory, the periosteum is 
cleared, and the whole of the diaphysis resected with rib shears, 
just as though it were a rih. The lower end is divided first, and whilst 
the upper end is being sectioned with the shears. Doyen's raspa- 
tory remains in situ around the extreme upper end of the bone, 
protecting the nerve (Fig. 008). As soon as the shaft of the fibula 
has boon removed, its bed is swabbed out with a watery solution of 
flavine, and the wound closed by interrupted sutures, except for a 
glove drain in its lower end. 

No permanent disability attends the removal e>f the shaft of the 
fibula. A light plaster ease* can be applied as soon as the wound has 
healcel (Fig. 000). but this is not essential. The* shaft e>f the fibula 
slowlv regenerates (Fig. 010), but long before this the* patient is 
walking normally. 


The Femur. — 

The Lower End. An incision is made* down 
to the* bone on the outer aspect just above the* 
tendon of the* biceps. The femur is exposed, 
taking e*are* not to open the suprapatellar pouch, 
whie*h communicates with the* knee-joint. The 
bone* is trephined. Before* packing the cavity 
the tourni(jue*t is re*move*el anel bleeeling points 
are atte*nele*el to. In infants the* gallows splint 
(Fig. Oil) is a e*onve*nient method of ke*e*ping 
the* limb at rest. In older children anel adolcs- 
e*ents a straight back-splint is as gooel as any. 
as the late*ral bars of a Thomas's splint make 
it rather inconvenient for dre*ssing the* wound. 

In this situation Thomas's splint is not essential. 

The Shaft. It is not advisable to use* a 
tourniquet, for fear of hampering the* work 
te>wards the* upper thirel. An incision is made 
on the outer siele* e)f the thigh. bleeding points 
be*ing ti(*d as they occur. Excellent as is 
Henry's muscle*-displaeing incision for dealing 
with fracture's by the* open method, it is not 
to be reee>mmcnele*el in acute osteomyelitis ; 
overlapping muscles form a bar to the* exit of 
pus. The incision must be de*epene*d right through the muscles on 
the outer side. When bone is displayed by suitable retractiem the 
periosteum is ine*ise*el and lifte*el up by a perioste*al elevator. The 
length of the incision in the periosteum depends upon the extent of 



J'iif. (»lu. Show in*: re- 
generation of the tihnla 
after diaphyseetoniy : .X - 
ray taken eight months 
after operation. 
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disease beneath it. The bone is trephined ; usually one trephine 
hole suffices, but as in the ease of the tibia (q.v.) one is governed by 
what is found within. A Thomas's splint is advisable. Extension 
will help to keep the limb at rest. 

The Upper End . — Osteomyelitis of the upper end of the femur 
is difficult to diagnose. In a large number of eases the condition of 
the patient is grave, and delirium makes correct diagnosis even more 
obscure. In the ease of the neck of the femur, acute arthritis of the 
hip-joint (see p. 000) is a frequent accompaniment. In dealing with 



Fi<f. Oil. Infunl with iwiitt* osteomyelitis of the lower end of the femur 
treated in a gallows splint. 

osteomyelitis of the neck I have had considerable satisfaction in 
trephining the great trochanter through a short incision over this 
structure. With a closed hsemostat the cancellous bone is readily 
penetrated towards the head. In one instance an appreciable amount 
of pus was evacuated by this route. 

The Tarsal Bones. — Osteomyelitis of the tarsus, as opposed to 
the metatarsus, should be looked upon with great circumspection. 
The diagnosis is dillieult and the treatment unsatisfactory. It is 
usually impossible to tell which bone is affected unless it is the os 
ealeis, which is a satisfactory bone to drain. Osteomyelitis of the 
other tarsal bones may be confused with acute arthritis of the 
ankle-joint, which is sometimes present as well. In osteomvelitis of 
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the tarsus a dorsal incision over the* point of greatest tenderness may 
evacuate pus, but t his is not enough. In one of my patients, a man 
of 25, a considerable amount of pus was evacuated by a dorsal 
incision, but the patient died of septiea*mia, for procrastination 
delayed amputation until it was too late. Since this ease I have 
treated a small child with 
osteomyelitis of the tarsus by 
a dorsal incision supplemented 
by a plantar incision, together 
with through - and - through 
drainage. In this instance 
drainage* answered admirably; 
but in two other cases, as the 
temperature did not subside 
within forty-eight hours, the 
foot was amputated, leaving 
a seven-inch stump. I care- 
fully dissected the tarsal 
bones in one of these ampu 
tated feet ; the intertarsal 
joints were full of pus. It is 
impossible to drain all these 
joints, hence* the unfavourable 
out look. 

The Clavicle (E/g. hi 2). 

This bone is easilv dispin ved r,! -- ,,sl . , )f tllf ‘ 

, ... * . * , cla\'ich'. rntrratcd t<>r fiv< days. TJi< skin is 

by an incision along its sub- i, <-n»d<-d. 

cutaneous border. It is not 

always necessary to expose the medulla, but usually it. is advisable 
to make* a small holt* with a hand-drill. A complete east of the 
clavicle is eventually formed as a sequestrum. After this has been 
removed the end-result is sat isfactorv. 



The Scapula. — Make an incision over the spinous process, enlarg- 
ing it downwards or upwards by a T-shaped extension if necessary. 
In two cases where this bone was affected pus was found under the 
periosteum in the infraspinous fossa. Tube drainage was employed. 


The Humerus. -One should bear in mind the relationship of the 
musculospiral nerve, and preserve it at all costs. Below the insertion 
of the deltoid the humerus is readily displayed by an incision on the 
outer side of the* biceps muscle. Above tlu* insertion of the deltoiel 
the interval be tween the eleltoid and the biceps is chosen. Once the 
heme has been displayed the techniepie de*seribed for the tibia is 
employed. If it is available, Litle*r Jones's arm-splint is very cllieient. 
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The Radius. — 

The lower end of the hone is the part usually diseased. An 
ineision over the radial side of the dorsum is made. The tendons of 
the extensors are in the way ; suture them to the ulnar side of the 



Fit/. Gl.‘>. Acute omyelitis >f the ratlins treated in the manner described 
in the text. (iood a.i to the lane is obtained, as can la* seen by the packing 
beinjj; inserted into tie h >ne. The end-resnlt in this ease was very oood. 

deeper planes of the wound with loops of catgut. (Fig. hi 3). Trephine 
the bone in the usual way. A Jones's cock-up splint or a Carr splint 
is employed. 

The upper end of the radius is more difficult to approach, and 
the posterior interosseous nerve is a constant source of danger. 

Henry's method of approach should he fol- 
lowed. Make an anterior ineision over the 
line of the bone. Expose the tendon of the 
biceps by dividing the dee]) fascia on its outer 
side. Continue the division of the fascia 
throughout the* wound with blunt-nosed 
scissors. Pass the linger along the outer side 
of the tendon of the biyeps until it meets the 
resistance of the recurrent vascular loop. 
Hook this up and divide it between ligatures. 
Retract the muscles widely and expose the 
supinator brevis. Return to the biceps ten- 
don. Keep the knife close to its outer side 
and cut down upon the tuberosity of the 
radius (Fig. Gil). This divides the bicipital 
bursa, and the knife strikes the tuberosity of the radius where it lies 
in a bay formed by the edge of the supinator brevis. With a rugine 
peel the supinator off the bone. The muscle is turned outwards, 
carrying within its substance the posterior interosseous nerve. In 



Fit/. G 1 4 . Showing t he 
out made through the bicip- 
ital bursa. The knife is 
kept close to the outer fn.ee 
of the biceps tendon. The 
supinator is then peeled olT 
the radius. The arrow 
shows the direction of the 
out through the bursa. 

{A. K. Henry.) 
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such a deep-seated bone, where drainage is unsatisfactory, it would 
appear that in cases of extensive disease of the upper half of the 
radius that portion lying above the insertion of the pronator radii 
teres might well be excised. 

The Ulna. -The ulna is comparable to the tibia, for it lias a 
subcutaneous surface throughout its length. Consequently it is 
technically a simple hone to drain. 

The Carpal Bones. Osteomyelitis of the* carpus is rare, and 
apparently not so lethal as that of the tarsus. Personally. I have 
dealt with only one ease. A dorsal incision was made and pus was 
evacuated. The result ing sinus discharged for months, and all the 
carpal bones with the exception of the pisiform became rarefied. At 
the end of eighteen months the sinus closed, and there was permanent 
disability by reason of the patient's bring unable to make a fist. 

The Metacarpal and Metatarsal Bones. — The metacarpals and 
metatarsals offer no difficulty. An incision is made exposing the 
dorsal surface, which is trephined in necessary eases with a bradawl 
or hand-drill. 



/•’/»/. <Uf>. — -Kxuherant ^raiiulnl inn tissue round a sinus in incase of osteomyelitis 

of the sternum. 


The Sternum. — A short incision over the point of greatest tender- 
ness is made. If the trephine is used, be careful not to trephine too 
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deeply. Fig. 015 shows a case of osteomyelitis of the manubrium 
six weeks after the emergency operation. The excessive proliferation 
of granulation tissue is remarkable. 

The First Rib. — Osteomyelitis of the first rib is very difficult or 
impossible to diagnose. In an example which was seen on the tenth 
day of the disease, there* was a brawny swelling below the sterno- 
clavicular joint. The exact source of the trouble was revealed bv 
X rays at a later date. Ribs in the more superficial series require* no 
special mention. 

The Spine. Any part of* the spine may be involved, but the 
region most often attacked is the upper lumbar. All that is neces- 
sary is a suitable incision to give vent to the pus and thus save the 
patient from pyjemia or meningitis. The overwhelming obstacle is 
supreme difficulty in diagnosis. Acquaintance with osteomyelitis 
has generally been made* in the post-mortem room. One of my eases 
developed a psoas abscess which was drained, but the child died. 
Another developed a retropharyngeal abscess which was also drained, 
with happy results. A third, a, woman of 2S, was operated upon 
for what was thought to lx* a perinephric abscess ; after a long con- 
valescence she also recovered. No precise instructions arc possible 
for osteomyelitis of the spine. 

The Os Innominatum. — Usually the* crest, of* the ilium or the 
pubic bom* is involved. Simple incision gives satisfactory results, 
but the resulting sinuses are very prone to become chronic. 

BRODIE S ABSCESS 

Hrodic's abscess is seldom an urgent condition. A sudden flare 
up of* a bone abscess may necessitate immediate drainage, in tlu* 
case of the tibia a transmsc incision over that portion of the bom* 
containing the abscess will be found to give excellent exposure. The 
bone is trephined, after which the abscess cavity is mopped dry and 
packed. 
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JOINTS 

DISLOCATIONS 

The Hip-joint (Fig. 010). — 

Posterior Dislocations (Dorsal and Sciatic). — Place a mattress on 
the floor, and upon this lay the fully anaesthetized patient. Get 
an assistant to lix the pelvis firmly by placing his hands on the anterior 
superior iliac spines and exerting pressure towards the mattress. 
Then : (1) Flex the thigh ; (2) Lift, as if trying to lift the patient 
(Fig. 017). If obstruction is exper- 
ienced. rotate inwards, and lift 
again. If not successful, rotate 
out wards and lift once more. Some- 
times the head seems to come 
upon t he edge of the acetabulum 
but fails to slip over it. If so. 
gently extend as well as lift. 

Anterior Dislocations (Obtura- 
tor and Pubic). As before, have 
the ansest het ized patient upon a 
matt ress on the floor. Flex strong- 
ly, then abduct the thigh. This will 
bring the head near its point 
of exit. An assistant places the 
base of his palm on the head 
in the groin and pushes the head 
outwards and backwards. Adduc- 
tion now makes the assistant's 
hand a fulcrum and levers the 
head into position (Fig. <>1N). 

After-treatment. The patient should remain in bed for three 
weeks and massage should be prescribed. Alternatively, a hip plaster 
may be applied at the end of a week and the patient allowed to get 
about on crutches. 

The Elbow-joint. — Reduction of a backward dislocation of the 
elbow is usually readily accomplished by the method shown in Fig. 
(5M). After being reduced, the arm is put up in full flexion for three 
days. It should be kept nearly fully flexed for three weeks by a 

k. s. 38 " 
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Fi{). 018 . -Method of redncjn^r an anterior dislocation of the hip. 
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wrist s i i 1 1 *4* short up under the chin (Sir Robert Jones). The frequent 
occurrence of myositis ossificans following the accident is the reason 
tor this somewhiit prolonged period of rest. 



The Shoulder-joint {Fin. 

.1 no sthesia . In a recent dislocation it is not essential to anrs- 
theti/.e the patient. The comparative frequency of deaths unde! 
a n;rst hesia du rine* t he reduet ion of disloeat ions of t he shoulder belonged 
to the time when whiffs of chloro- 
form were j/iven. With full anes- 
thesia there is no peculiar dancer. 

K\ ipan is very useful : in my 
opinion it is tin* ideal anasthetic 
Ibr list when reducing this and 
< *t her dish icat ions. 

.Inferior Dislocation. Partic- 
ularly when reducing a recent 
dislocation without anasthesia. 

K ocher's method is rightly popular, 
hut it is often imperfectly under- 
stood and incorrectly applied. 

Kucher's method depends upon 
tirinn out the subseapularis until 
that muscle relaxes. If this is 
home in mind the rationale is r ;. f {rJ() i xsim-xtions <.t the 
clear. If an aniesthctic is not 

used, the patient is seated. The surgeon ))laees his hand on the flexed 
elbow and presses the elbow* gently to the patients side. With the 
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other hand he grasps the wrist. Slowly, but firmly, the arm is 
externally rotated, using the forearm as a lever {Fig. 621 a). In a 
muscular man it may take several minutes before the subseapularis 
ceases to resist. The relaxation of the muscle is usually sudden, but 
there is no need to hurry the subsequent manipulations. The point 
of the elbow is carried towards the umbilicus {Fig. 621 B). During 
this movement reduction is often completed. The third movement, 
is of subsidiary importance. It is internal rotation : the hand is 
made to touch the opposite shoulder. To summarize: (1) Slow 
external rotation until the subseapularis relaxes ; (2) Adduction 

— the elbow is carried towards the umbilicus; (6) Internal rotation — 
the hand is made to touch the opposite shoulder. 



Fig. 021. — Kochcr's method of reducing »t dislocation of the shoulder. 
A, External rotation should he slowly performed in order to tire out the suh- 
seapularis. B. Adduction ; the el how is carried to the umbilicus. 


Occasionally this method fails, even with amesthcsia. An alterna- 
tive method is as follows: Place a roller towel around t lit* patient's 
thorax by passing the feet through a loop of the towel and threading 
it up the trunk until it lies around the thorax. The towel is used 
to steady the patient and is a means of counter-extension by an 
assistant. A long piece of broad flannel bandage is now passed round 
the axilla of the affected side, and a second assistant pulls on this 
in the direction shown in Fig. 622, thus fixing the scapula. The 
surgeon first exercises traction on the arm at right angles to the 
body. Keeping up this traction he then carries the arm towards 
the patient’s side. If unsuccessful, this manoeuvre is repeated, using 
the left hand to lever the head of the bone into the glenoid cavity. 

Posterior Dislocation. — Backward dislocation is rare. Reduction 
is accomplished by : (1) Traction on the arm to tire out the muscles ; 
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(2) Adduction, to clear the head of the humerus from the posterior 
margin of the glenoid ; (3) Raising the arm to make the head pass 
towards the lower margin of the glenoid ; (4) Lowering the arm 
to allow the head to return into its socket hv the path by which 
it left. 

Lil ratio E recta. -Luxatio ereeta is exceedingly rare. In the 
only example which I have been called upon to treat, the patient, who 
walked into hospital with his arm above his head, was anaesthetized 



i'iil. (iL’l’. A Iternnt i\ e method nt reducing fi dislocated shoulder. (1) 
Assistant exert in^r counter-tract ien with a roller towel round the thorax: 
(2) Second assistant exercising jiresMire on the head of 1 ho hone towards the 
glenoid cavity l>y means of a length of llannel hnndaee ; (3) Surgeon. who after 

exercising t raet ion in the direction shown, walks towards the patients hip still 
pulline mi the arm. 


and the dislocation reduced itself under anaesthesia. In the ordinary 
wav upward traction of the arm would be used to reduce the dislocation. 

After-treatment. Bandage the arm to the side for three days. 
After this the patient wears a sling and attends for massage. Full 
abduction of the arm should be guarded against in the early stages. 
It is this movement which tends to produce re-dislocation through the 
torn capsule. 
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The Metacarpo-phalangeal Joint of the Thumb. Tlu* difficult ies 
of reduction of this dislocation have been overstated. The prevalent 
opinion is that the head of the metacarpal becomes hopelessly entangled 
amongst the llcxor muscles of the thumb. 

Traction is useless, llypcrextcnd the thumb and ]>ush the base 
of the phalanx over the head of the metacarpal. After reduction lias 
been completed the best splint is the horseshoe-shaped one described 
by Sir Robert Jones. If this is not procurable, a Gooch splint will 
meet the case. 

Displaced Internal Semilunar Cartilage. Under gas anasthesia 
Ilex the leg on the thigh and the thigh on the trunk. Rotate outwards 
and abduct the 1 leg to open the inner side of the knee-joint. Then 
rapidly rotate inwards and extend. Sir Robert Jones gives the follow- 
ing instructions for reducing the displacement without an amcsthctio : 
“Ask the patient to kick his leg into full extension, counting 'one. 
two, three, kick.' On the word ' kick * the* patient violently extends 
his thigh and leg. while' at the same 1 instance 1 the surgeon rotates inwards 
and helps extension by pulling on the* foot." 

PENETRATING WOUNDS 

Penetrating wounds of joints are mostly eon lined to the knee 
and ankle, and for this reason attention will be directed to these par- 
ticular joints. 

The Knee-joint. — The general method of treatment is indicated 
in the following ease 

A carter was driving his van. when the horse bolted, lie was thrown 
to the ground and dragged, lit 1 thought that the wheel of the cart went 
over his knee. There was a large wound over the inner half of the patella, 
exposing the hone and communicating freely with the interior of the knee- 
joint. The* whole of the wound was grossly contaminated with mad dirt. 

The skin was purified and the wound edges were excised most t horoughk . 
A small incision into the joint was made from the outer side of the patella 
where the skin was intact, and into this was inserted the beak of a 
nozzle connected with a tula* and funnel. The interior of the joint was 
irrigated with two or three pints of flavine, the fluid flowing out by way of 
the penetrating wound. As the fluid was flowing, the deeper planes of the 
wound (e.g., tlu k torn synovial fringes) were trimmed. The wound edges 
were then lightly approximated with silkworm gut. The limb was plated 
in a Thomas's splint and a 1 1-lb. extension applied. Ant itclnnic scrum w as 
given. The wound healed by lirst intention, and perfect function followed. 

When excising the wound, pare away the skin edges, put aside 
the instruments which are used for this, and use fresh instruments for 
the synovial membrane. If this is done, tin* surgeon is guiltless of 
carrying infection into the deeper planes of the wound. 

Should suppuration follow, the treatment follows the lines laid 
down below in the section on purulent arthritis of the knee-joint. In 
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calcis. and (nrrel-Dakin irrigation employed. After weeks of suffering 
amputation had to he |)erforim , d after all. The stmnp healed by 
first intention. A year later I saw the patient walking in the street 
with his artificial foot, and it was impossible to detect a limp. He 
was hack at work as a warehouseman. 

ACUTE SUPPURATIVE ARTHRITIS 

The diagnosis of acute suppurative arthritis is often difficult. 
When in doubt the joint should be needled. On occasions the differen- 
tial diagnosis between acute osteomyelitis and acute suppurative 
arthritis is perplexing. After the limb has been prepared for opera- 
tion and the patient anesthetized there is no objection to aspirating 
the joint as a preliminary measure'. Nevertheless, it must be empha- 
sized that the withdrawal of slightly turbid fluid should not deter 
one from the exploration of the bone. The demonstration of pus 
beneath the periosteum is the signal to desist from further interference 
with the joint, at any rate for several davs. In all probability the 
associated joint condition is * sympathetic arthritis’ and will abate if 
the bone is drained. 

In setting forth the methods of treating acute suppurative 
arthritis it has been considered best to deal with each principal 
individual joint. 

The Hip-joint. The hip-joint is the most difficult joint in which 
to diagnose acute suppurative arthritis, and probably the most difficult 
joint to treat. 

A woman aged 41 was admitted to t Ik- medical side in a delirious condi- 
tion. The left hip-joint was slightly flexed and externally rotated, and 
more especially on this account I was asked to see her. She was a fat 
woman, and it was difficult to make anything out except that there was 
some slight limitation of movement in the left hip. An X-ray examin- 
ation was negative and a leucocyte count was normal. Glider an ana sthctic 
I put a hollow needle into the joint. Pus welled up. The joint was drained 
in the manner which will he described presently. After a long convalescence 
she recovered with bony ankylosis of the joint. 

N mil tug the Join!. Bisect a line joining the anterior superior 
iliac spine with the symphysis pubis by another line drawn at right 
angles to it. On the latter line, about I t in. below Poupart's ligament, 
lies the head of the femur. The femoral artery lies well to the inner 
side of the aforesaid bisecting line. With a finger of the left hand 
locating the femoral artery drive a wide-bore needle towards tin* head 
of the femur, giving the needle a slightly upward tilt. It is difficult, 
to know when a needle is within the hip-joint, and it may be necessary 
to manipulate the point of the needle several times before' a satisfactory 
entry is assured. Do not be in a hurry to remove the needle; it 
sometimes takes a moment for thick pus to well up. I have found it 
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more satisfactory to rely on a plain hollow needle rather than a needle 
connected with an aspirating syringe. The needle by itself can be 
manipulated with greater delicacy, and if there is pus within the joint 
the intra-art ieular pressure is sullieient to force this pus into the stem 
of the needh . 

If pus has been found, leave tin* needle i 1 1 position and consider 
the advisability of draining t he joint by the open method. All cases 
of acute purulent arthritis of the hip-joint should be drained with. 
1 believe, one possible exception, pneumococcal arthritis: when the 
patient has. or is convalescent from, lobar pneumonia, and the general 
signs indicate that lie has developed a certain immunity to tin* 
organism, aspiration, together with heavy extension, is justifiable. 

Dramatic. For the last live eases of purulent arthritis of the hip- 
joint I have employed the approach described bv Ilev Groves, and this 
method will be described, for it appears to me to be the most satis- 
factory. The incision is (> to S in. in length, and its centre is at the 
anterior superior iliac spine. The upper half of the incision runs along 
the crest of the ilium and the lower half along the line of t he sartorius. 
The incision is deepened, the fascia divided, and the muscles separated 
from the outer surfaces of the ilium, tin* tensor fascia* femoris being 
separated from the sartorius. By this means the anterior inferior 
spine is exposed, with the origin of the rectus femoris muscle. The 
latter is divided, and the front and outer surfaces of the hip-joint are 
exposed. The capsule, which is from a quarter to half an inch in 
thickness, is divided by an incision parallel to the neck of the lemur. 
Once the hip-joint has been opened and pus evacuated, the incision 
into the capsule is enlarged somewhat by a short transverse cut out- 
wards. A tube is inserted into the joint and the capsule loosely 
approximated about the catheter. The skin is also approximated 
about the tube and a glove drain inserted in the lower end of tin* 
wound. An injection of mcreurochromc is given intravenously at 
the conclusion of the operation. An anchor dressing is sewn over the 
upper half of the incision, and a Thomas s splint applied to the limb. 
Bv means of a stirrup, the limbs of which extend to the middle of the 
thigh. 15 lb. of extension are applied. The interior of the joint is 
Tilled with lla vine by means of the catheter. In one ease the tube 
was connected to a suction apparatus: this, if available, is a good 
means of removing the pus. 

Bonv ankvlosis of the hip- joint must be expected in nearly all 
eases, but this is a matter of secondary importance in such a fatal 
condition as purulent- arthritis of the* hip. 

The Knee-joint. 

Aspirating the Joint. A rather line needle connected with an 
aspirating svringc is used. The inner and lower aspect of the patella 
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is chosen for the puncture, and the point of the needle is directed 
backwards, outwards, and slightly upwards. The fluid removed is 
sent for bacteriological examination, but its macroscopic characters 
are carefully noted, and it is largely on these that we base our treat- 
ment, which must be carried out long before the bacteriological report 
is returned. It is well to bear in mind constantly that there* is often 
an effusion into the joint in cases of acute 1 osteomyelitis — tin* so-called 
‘sympathetic arthritis'. In these cases the joint should be left severely 
alone and the bone attended to. 

1. The pus with drove n is thin (/.<*., semipurulent fluid). Aspirate 
the knee-joint completely and insert through the hollow needle by 
means of the aspirating syringe enough Jlavine to distend tlu* joint 
loosely. Apply heavy extension (15 lb. for a man) by means of an 



1 lie knoc-joi it in a ca^t 1 


adhesive plaster stirrup, and keep the limb at rest in a Thomas's splint. 
The extension keeps the joint surfaces apart and helps very materially 
to prevent ankylosis. In forty-eight hours' time the joint is again 
aspirated and 11a vine again instilled. No anasthetic is necessary. 
Fig. 624 shows the operation in progress. After this, do not repeat 
the aspiration unless the temperature and local signs indicate* that the 
suppurative process is still active. In one* case* I aspirated and 
injected live* times, and the end-result was a pe*rfe*ctly movable 1 joint. 
The extension is maintained until the inflammation has subsided, 
usually a matter often te) fourteen days. The we*ight is then removed, 
but it is wise to keep the strapping and the* stirrup on, for, should the* 
inflammation light up, the extemsiem may be* re*applie*el immediately. 
If after twenty-four hours without extension the* signs of reneweel 
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inflammation are absent, massage and movement are eornmenced. 
Usually one may anticipate a good end-result. 

2. The pus rcithdrarvn is thick, or contains flakes of opaque purulent 
material . The general condition of the pat inti shores a vertf marked 
reaction. A general aniesthetie is given. After most thoroughly 
sterilizing tin* skin, an incision is made on the inner aspect of the patella 
down to the capsule of tin* knee-joint, which is opened. A small 
counter-incision is then made on tin* outer aspect of the patella, 
and through this the 
nozzle of a funnel and 

tube irrigator is passed j 

into the joint (Fig. 625). |k^i| 

The synovial cavity is now 

washed out with about 

t wo pints of flavine. The 

joint is sewn up. For 

this 1 avoid catgut and 

pass deep through-and- 

through silkworm-gut su- N ; 

turcs. The stab-wound Jr 

on t he oi it er side is closed V A 

by a single st itch. Heavy \ ' W 

extension is applied. m, M 1 

The aft cr-t real ment VV g, M 1 

is the same as described '-f JR 1 

in the foregoing section. iJHl 1 

I hi t the ^ linib will h^axe 1 

mrner with aspiration 

and inject ion. Reserve , 

. ... -jninl with 

washing out t he joint for 
frankly purulent eases. 

The t rent ment of purulent art hr it is secondary to an osteomyelitis of the 
bones entering into the formation of the joint is very disappointing. 
The majority of my eases have eventually come to amputation, which, 
had it been performed earlier, would have prevented mont hs of suffer- 
ing. In these daws of excellent artificial limbs we are more than 
just i lied in ad vising early amputation in eases where the outlook is poor. 

In the following ease of purulent arthritis of the knee-joint 
extending from osteomyelitis of the tibia, a successful result was 
achieved without amputation. 
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A little girl had aeute osteomyelitis of the tibia, whieh had been treated 
by trephining the upper end of the bone. At the end of the first week it 
was evident that there was pus in the knee, and this was eonfirined by aspira- 
tion. On injecting some flavine into the joint 1 noticed that it ran out of 

the hole in the tibia. A de 
Pezzer catheter was introduced 
into the suprapatellar pouch 
( Fig. 626), and extension was 
applied to the limb. The joint 
was irrigated witli flavine by 
way of the catheter three times 
a day for a week, the irrigation 
passing out through the tibia! 
wound, whieh quickly took on 
a healthy appearance. The 
catheter was then removed, the 
wound healed well, and there 
was very good movement in the 
. , , knee-joint. 

r i{j. 020. A (!(' IV/.zer cat heter introduced 
into the suprapatellar pouch was used to irrigate 

the knee-joint in the case described in the text. The Ankle-joint. — Puru- 

lent arthritis of tin* ankle- 
joint is rather rare. It may be confused with aeute osteomyelitis 
of the tarsal hones. 

Needling. — The exact line of the joint is ascertained by palpation, 
and when possible by movement of the foot on the tibi;^, ('boosing 
a point on the lino of the joint just internal to the external malleolus 
(Fig. 627), the needle is directed 
backwards and slightly down- 
wards so as to strike the in- 
terval between the tibia and the 
astragalus. 

Drainage. — In a ease of 
pneumococcal arthritis I have 
seen the aspirating needle, which 
was a large one, left in siht 
for three days, and the joint 
was moved each day to expedite 
evacuation of pus ; the method 
answered admirably. Such a 
plan should only be entertained 
when the patient has a good 
immunity to the infecting 
organism, whieh is a common feature in pneumococcal joint infections. 
The usual incision recommended for draining the ankle is an anterior 
one passing between the tendons on the anterior surface of t he joint. 
This approach to the interior of the joint, for purposes of drainage*, 
leaves something to be desired. In one case a counter-incision was 



Fii/. 027 . Show inj/ 1 lie point ut which the 
needle is cut (“red in as pirn t i no the ankle-joint. 
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made by passing a probe into the joint through the anterior ineision 
and making its blunt extremity protrude beneath the skin on the 
postero-internal aspect, of the joint. This counter-incision allowed 
irrigation of the joint with flavine, and subsequently provided 
dependent drainage*. In another ease I stumbled across what appears 
to be a satisfactory method; at least it proved ellieient in the solitary 
instance in which it was employed. A transverse ineision was made 
over the* most prominent part of the external malleolus. The malleolus 
was trephined with a half-inch trephine (Fig. 028). B.I.P.P. was 
smeared on to the teeth oft lie trephine in order to carry an antiseptic 
into the interstices of the bone. The disc does not come away in a 
single piece* : this gives an opportunity for introducing more B.I.P.P. 
into the walls of t lie bony tract. After the fibula has been trephined 
completely a surprisingly good view of the interior of the joint is 



i't'j. -1’iimlfiii iirt lirit I- «>t' the ankle-joint. Approach to the joint i>y 

trrplnnino the external malleolus. 

obtained. In my ease pus ran out freely. The limb was placed on 
a back splint and the wound syringed out with llavine, and it healed 
gradually, with fair movement in the joint. 

The Shoulder-joint. Acute suppurative arthritis is simulated to 
souk* degree by suppuration in the subacromial bursa. On occasions 
the bursa communicates with the joint. 

A 'calling . — -Needling the shoulder-joint is a comparatively simple 
matter. A point is chosen between the peetoralis major and the 
deltoid. If tlu* subacromial bursa is enlarged, naturally the needle will 
be introduced at this point and the joint proper studiously avoided. 

Drainage. An ineision between the peetoralis major and the 
deltoid will lead down to the capsule, which is opened. A self-retaining 
catheter may be passed into the subglenoid pouch and the capsule 
loosely approximated around the catheter. The arm should be placed 
at right angles to the body, preferably in a Litler Jones splint, which is 
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])nrticulnrlv valuable, for it allows extension to Ik* applied to the a mi, 
and keeps the joint in the 1 best position lor ankylosis should it occur. 

The Elbow-joint. 

Needling. —Flex the elbow to a rii»l it angle*. After ascertaining 
the position of the* radial head, introduce* the* ncealle* posteriorly to 
the outer siele of the oIe*crnnon. 

Drainage. —A straight posterior incision somewhat to the outer 
side* of the ole*cranon leads right de>wn to the* joint caj)sul(' and has the* 
advantage* of avoiding hnpe>rtant structure's. 

I Iiave tre*ated two case's e>f primary purulent arthritis of the 
elbow-joint, in this way. The* lirst case* was that of a babv iveover'ing 
I rean e*hicke*n-])ox. Tlie* se*e*onel was a girl of IS in whom no primarv 
fe>c*us was eiise*ove*re*d. Extension was proviele'd I traetion on the' 
Hexed forearm with the* limb on a Robert .Ione*s splint. Roth case's 
made a ge>od recovery . 



/■ 7 r/ ■ Needling 1 1 1 <* wrist -joint. Tlie needle is passed l»elow t Ik- distal 

end ol the radius between the tendons oj tin* extensor lon^us pollicis nnd the 
extensor indiris. 


The Wrist-joint. — 

Needling . — The distal end of the radius is palpate*] and the* iie*e*dJe* 
is passed between the tendons of the* extensor indicis and the extensor 
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longus pnllicis (/m£. 0*20). When this j >oi n t is chosen the radiocarpal 
interval can Ik* found readily. 

Dmittagr. A straight incision over the dorsum designed to pass 
between the t(*ndons referred to al)ove is probably the most useful. 
A counter-incision over the ulnar side of the dorsum of the wrist may 
be indicated. Robert .Jones's cock-up splint is applied. 
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CHAPTER XXXV 1 

NERVES AND TENDONS 

REPAIR OF DIVIDED NERVES 

If divided nerves were always sutured when the original wound 
received attention, many of the difficulties and disappointments of 
this branch of surgery would be minimized. Hv adopting adequate 
incisions to expose injured blood-vessels, such as have been described 
in this work, the possibility of overlooking certain divided nerve- 
trunks is lessened. Those nerves which have not received full atten- 
tion in the matter of exposure will be dealt with later in this chapter. 

NERVE SUTURE 

The finest catgut and a line round-bodied needle are employed. 
Use the utmost gentleness in picking up the nerve; there is no 
dillieultv in obtaining a hold of the nerve-sheath with line dissecting 



VVf/. «>»().- --Method of suturing a. nerve. A, Stay sutures are introduced. 

B, Fine interrupted cutout stitches approximate the nerve-sheath. 

forceps. After introducing two stay sutures (Fig. 030, A), approximate 
the divided ends with interrupted stitches (Fig. 630, B). As far as 
possible, these stitches should penetrate the nerve-sheath only. The 
entire circumference is united. When this has been accomplished 
satisfactorily, snip away a small piece of fascia from beneath the 
skin wound and wrap it loosely around the suture line. A couple 
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of stitches through this fascia will convert it into a loose-fitting collar 
to protect the junction. 

The convalescence of cases of nerve suture is long and tedious. 
Months must elapse before we know if function and sensation will 
return, months of the most skilful massage and correct splinting if 
the best possible result is to be obtained. In this connection I feel 
compelled to record a curious phenomenon : — 

One hour after having put his hand through a pane of glass, J. C. C., 
a young man, was admitted into the Liverpool Royal Infirmary with a 
cut wrist. On examination there was a typical loss of sensation, and the 
card test showed weakness of the interossei. At operation the flexor carpi 
ulnaris was seen to he divided. Drawing the tendon aside caused a clot 
to become dislodged and the ulnar artery began to spurt. This was liga- 
tured. The ends of the cut ulnar nerve were readily found and sutured 
in the manner just described. After the tendon and the skin had been 
united the wrist was put up on a plaster splint in flexion. Fourteen days 
later the patient was e xamined and there was complete return of function, 
both sensory and motor. 

I am at a loss to explain this pleasing result, and regarded it 
as unique until 1 heard of a similar case which occurred at the General 
Hospital, Birmingham. 

EXPOSURE OF INDIVIDUAL NERVES 

The Median and Ulnar Nerves at the Wrist. — The majority of 
cases of cut nerves requiring immediate suture arc caused by incised 
wounds in the vicinity of the wrist. Suture of the median and ulnar 
nerves in this situation presents no particular dillieulty. We will 
pass on to some nerve injuries in other situations which require more 
detailed eonsiderat ion. 

The Ulnar Nerve at the Elbow. -In addition to suture, the nerve 
should always he transposed in front of the internal cpicondyle and 
a bed made for it in this situation. For this procedure it will be 
found convenient to have the arm across the patient's chest and to 
stand facing the forearm -that is, to stand on the side of t Lie sound 
limb. If the lower part of the forearm and hand arc wrapped in 
a sterile towel, the hand and forearm can be twisted into various 
positions to suit particular circumstances at various stages of the 
operation. The incision follows the; ulnar groove, passing in a 
straight line from a point one inch above* the groove to three* inches 
bele)W the* gremve. 

The* proximal enei e>f the nerve is elisseeted up with due regarel 
for any branche*s which may he given e>ff. Likewise the distal end 
is followed, freeing it from the* fascia whie-h hrielges the ulnar groove. 
Pre>e*eeding, the nerve is traced under the fascia e*overing the common 
(lexe)r origin— it will he* seen te> dive under the fibrous arch uniting 

k. s. 39 
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the heads of the flexor carpi ulnaris. There is no difficulty in follow- 
ing it for some distance, and it can be readily mobilized. We have 
now dissected free both ends. Twist the forearm so that the front 
of the epicondyle is visible. Unite the nerve and wrap it with fascia. 



Fi(j. -Slit 1 1 iv of 1 lie ulnar n**r\c utter I rans| >nsmj_ r it ant rrn >rl y. A 

bod lias boon imulo for 1 1 u* uurvo in tin* muscular mass which constitute^ tic 
common ilexor origin. 


As it lies loosely on the front of the elbow it is obvious that, a bed 
for it can be made \erv simply. Make an incision about half an inch 
deep in the common Ilexor origin ( Fill- <>:$]). Place the nerve into 
the furrow and bury it neatly by sewing up the muscle. When the 
operation is completed, bandage the Hexed arm to the side*. 

The Musculospiral Nerve, below and in its Groove. -The arm 
should be laid across the chest. The hand may he attached to the 
table by a length of bandage. Identify the external epicondvlc. 
Above it, by palpating deeply, the supracondylar ridge can be felt. 
Here arises the supinator longus. Commence the incision between 
the origin of the supinator longus and the braehialis antieus, and 
carry it upwards in the direction of the musculospiral groove*. Dissect 
in the interval between the supinator longus and the braehialis 
antieus. The musculospiral nerve will be found lying very deeplv 
in this groove. The nerve is now traced upwards. Towards its 
groove it will be found to pass deep to the outer head of the triceps. 
The outer head of the triceps arises by a battened tendon from 
the back of the humerus. Ry dividing this outer head and the 


NERVES AND TENDONS 


Oil 


aponeurotic bridge across the musculospiral groove, an excellent view is 
obtained. The musculospiral nerve and the superior profunda artery 
are displayed (Fig, 032). 



VUSC ULO spiral 
NERVE. 

/’/;/. of tin* iiiiisciilospind nerve in its groove. 

The triccjis 1ms Iterri < 1 i \ i< l<*< 1 . 


The Posterior Interosseous Nerve. — The course of the posterior 
interosseous nerve is very short, but being a purely motor nerve its 
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suture yields most satisfactory results. Naturally, division of this 
nerve is a great rarity, but it is not unknown in wounds of the outer 
side or back of the forearm. The arm lies across the patient's chest. 
Palpate the head of the radius. Commence the incision over the 
head of the radius and carry it down the shaft rather nearer the 
posterior than the anterior aspect. Expose clearly the common 
extensor origin and find the interval between the extensors of the 
wrist and those of the lingers. The extensor communis is thus 
separated from the extensor carpi radialis, and the supinator brevis 
comes into view. Palpate this muscle. The nerve can be felt winding 
round the neck of the radius. Incise the muscle and the nerve is 
exposed (Fig. 633). 

IT. S. Souttar describes three cases of suture of this nerve with 
complete return of all power to the extensors. 

The Median Nerve. The median nerve will be exposed with the 
brachial artery (see pp. 557- 560) in the upper arm and at the elbow. 
In the lower part of the forearm and at the wrist, where it is 
frecjucntly divided, there should be no ditliculty in finding the nerve 
(see Fig. 635). 

The Great Sciatic Nerve.— The patient- should lit* on his face. 
The upper part of the sciatic nerve* may be exposed by the method 
described already for the gluteal and sciatic arteries (see p. 571). 



/'V/. fi.'i l. — Kvjinsure of I lie <jrt( t, mi* in, I ie nerve. 
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Exposure of the Nerve . — Take a point midway between the great 
trochanter and the tuber isc.hii ; this is the surface marking. Com- 
mencing just below the gluteal fold make an incision passing directly 
downwards. Identify t lie hamstrings and retract them medially. 
Deeply placed in the wound the great, sciatic nerve will soon be 
found. If there is dilliculty in finding the upper end of the nerve the 
gluteal muscles must be retracted upwards (Fig. 031). The division 
of the sciatic nerve is irregular. Sometimes it divides high up in the 
thigh. As soon as the nerve-ends are found the knee should be 
flexed, which considerably lessens tension. After the nerve has been 
sutured and the skin wound closed, the flexion of the knee should 
be maintained at first by bandages. Later a plaster shell to fix the 
hi}) and t lit* flexed knee is desirable. If' this is not feasible owing 
to other injuries, the desired position may be obtained by bending 
a Thomas splint suitably. The patient must be nursed on his face 
for a few days : later he can be turned on the sound side, supporting 
the limb with pillows. 

UNION OF DIVIDED TENDONS 

A severed tendon should be sutured at once. If' operation is 
undertaken soon after the injury, tlu* finding of the proximal end is 
comparatively simple, as is approximation of the divided ends. It 
is when the injury has been overlooked for weeks or months that 
special difficulties arise, which do not concern us here. Accidental 
division of tendons most often occurs at the wrist (Fig. (>3a). 

CUT WRIST 

He fore commencing operation apply rubber tubing tightly from 
below the elbow downwards to the lower third of the arm (Fig. G30). 
In addition to controlling lavmorrhage by compressing the muscle 
bellies downwards the tubing will help in the search for the divided 
ends. Excise the wound edges and examine the divided structures. 
Attend to arteries first, divided nerves second, and then proceed to 
unite tendons. 

Kor uniting a divided tendon the following method can be 
recommended, for it is applicable to all tendons, whether flat or 
round, and it mitigates a fundamental dilliculty in tendon suture — 
‘cutting out'. Latch hold of the proximal end of the divided tendon 
and pull it down. Fix it with Lane's tissue forceps applied one and 
a half inches from the divided end (Fig. (537). Give the tissue forceps 
to an assistant to hold. Just below the point of transfixion by the 
forceps, commence to suture. With a straight needle carrying a long 
piece of No. 2 catgut pass the first stitch right through the middle of 
the tendon. Hring the needle back again through the whole thickness 
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of the tendon, so that it comes out near one edge. Stitch over and 
over along this edge until its extremity is readied, then, with the 
assistant exerting downward traction on the tendon by means of his 
forceps, the cut ends come near together while we st itch over and 
over along the corresponding edge of the distal end for a distance of 
about, three-quarters of an inch. Then a bite is taken through the 
whole thickness of the tendon, and the needle is brought out on the 
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Fig. -Cross-section of t lie wrist showing the relative positions of 

tendons and nerves. (Seini-dia^raintnat ie.) 

opposite side. Proceed over and over along 1 i r st the distal and then 
the proximal edges, until the level of the first stitch is reached. Bring 
out the suture near its fellow and tie the two ends. Reference to 
Fig . 638 should make this simple technique clear. When necessary, 
a mattress suture reinforces the point of junction, and is tied not too 
tightly. 
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After suture 



of tendons the limit must he pineal in a position 
which will "ivc the ere : dost relaxation to 
(he sutured tendons. The position adopt - 
ed after uniting divided flexor tendons of 
the wrist is shown in /Vi'. (Id!*. The splint . 
made of plaster, is very convenient, and 
readily applicable to any j’iven case. 

Difficulties. 

The Proj'imal End of the Tendon Can- 
not hr Found in the Wound . On ran* 
occasions, especially in the palm, the 
proximal end ol* the tendon is dilhcnlt to 
find. Do not jjrope blindly with a hamo- 
stat : other struetnres. es])eeially nerves, 
may be endangered. Make a transverse 
incision three inches above the wound and 
systematically examine the* underlying 
anatomy. The mission- tendon will surely 
be found. Pass up a ha-mostaf from the 


Fit/. stimiliird ii.t-lhtul 

• »f uniting «li\ idt-ti IhkIoiis. 


first to the s(*eond wound, (irasp the free 
end of the* tendon and draw it down. 


The Prorimal End Cannot he Found . 
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1 ransplant at ion, which often gives excellent results. If there is an 
intact, tendon conveniently placed, this tendon is transfixed in its 
centre 1 and tin* distal end of the severed tendon is drawn through 
(Fig. 6)10) and fixed by sutures. 

There is Actual Loss of Substance in the Tendon . — Tendon trans- 
plantation may. in certain instance's, he made use of. In others tendon- 
lengthening is necessary. There an; many ways of lengthening a 
tendon. Fig. 611 shows a simple and satisfactory method. 



I'm. till. \ iiM-tlmd nt t ciiili ui-lniL't limning. Note the ligature 
tn pivveiit t 1m- spin 1 1 ‘iii 1 1 »i i ti'iiiu splitting ton far. 

DIVIDED FLEXOR TENDONS BELOW THE WRIST 

When tendons are divided in the palm, a longitudinal incision 
somewhat to the radial side of the middle of the palm (Fig. 612, D) 
will give good access to the main flexor tendons. In the ease of 
lingers or the thumb t.arloek's inverted L-shaped incision (Fig. 642. 
A. B, E) may l)e recommended, for it skives adequate exposure. A 
transverse incision in the distal llexion crease opposite the base of 
the affected linger will quickly bring to light a flexor tendon which 
has retracted (Fig. 612, C). When it is the proximal end of the 
flexor longus j x >1 1 icis which cannot be retrieved, a longitudinal incision 
above* the wrist (Fig. 612. F) will enable this tendon to be found, 
and bv exerting traction on the muscle the tendon may be pushed 
down its tunnel until the divided end appears in the original 
wound. 

(Jarlock studied the end-results of 16 eases of primary suture 
of flexor tendons divided below the wrist, and found the results were 
as follows 
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litj. (142. Incisions for exposing divided flexor IcihIihu. A. l ,, or llexote-, 
profundus et sublimis dijdt orum. B, For flexor profundus di^iiormn. C, For 
refi'arted proximal end. (Note: -The incision is transverse.) D. For extensive 
lesion in the palm ( t lit* incision is slightly 1<> the radial side of the main flexor 
tendon). E, For flexor loneus pollieis near it s insert ion. F, For ret racted proximal 
end of flexor lonirus pollicjs. (Affrr (iarlnrk.) 


Site of Ix.n ttv 

Near insertion of profundus tendon 
Over middle phalanx 
At proximal phalanx (both tendons) 
In palm 


Suppurative Tenosynovitis of the Hand and the Forearm. 

See p. b5 8. 
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CHAPTER XXXVII 

URGENT AMPUTATIONS 


lx works on operative surgery, especially those designed to meet 
the needs of the examination room, much space is devoted to elassieal 
amputations. Only a tew stereotyped amputations are necessary 
in emergency surgery. 


I r Avr Ml AD ir PC' MHi L 




Urgent amputations may be called for: (1) In a grave infection 
of the limb threatening life ; (2) In spreading gangrene of the limb ; 
(3) In crushing accidents. 

The first thought is to save the patient’s life. The second should 
be to plan an amputation suitable for an artificial limb. To attain 
the latter objective much help can be derived from Fig. 64-3, 
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which shows preferable sites for amputation from an artificial-limb 
point of view. 

SOME GENERAL CONSIDERATIONS 
Instrumentarium. — 

St/ me* s Knife. — A Syme’s knife {Fig. 614) is desirable for many 
amputations. There is no necessity for a variety of kniv r es, or for 
anything longer than Syme’s ankle knife. 



/'/'/. G-M. Synir's amputat ion k 11 iff. r I'l u ■ blade is IU in. loim. 

Muscle Retractors. — An ellieient muscle retractor, so essential for 
amputations, can be made from a piece of stout calico. For use in 
the ease of the femur and humerus one slit is made ( Fig. 645. a). 
For amputations of the forearm and the leg below the knee a double 
slit is necessary (Fig. 645, b), so that the tongue of material can be 
passed between the radius and ulna or the tibia and fibula. It is 

advisable to have the edges of 



t' >[!- G4fi. - ('alien retractors. A, For the humerus and femur. B, For 1 he 
forearm, or Je<f helow the* knee; the tonpue of material is passed between the 
radius and ulna or the tihiu and fibula, as the ease may be. 

Control of Haemorrhage. — 

By the Application of a Tourniquet.-— The limb should be elevated 
for two minutes in order that the blood may gravitate. A tourni- 
quet is then applied. It is important not to keep the limb elevated 
too long, for under these conditions vasoconstriction may occur, 
and when the limb is lowered and the vasoconstriction passes off 
the tourniquet may prove ineffective. 
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The type of tourniquet is a mattvr for individual preference. A 
length of new, half- inch rubber tubing is very satisfactory for the 
upper limb. For the thigh Esmarch’s tourniquet is popular, but it 
requires practice to apply it efficiently. 

Petit’s tourniquet (/ y 7g. 616) can be 
applied by a novice and has much to 
recommend it. 

lhf a Preliminarij Ligature of 
Main \ 'essels. — This mode* of control- 
ling hiemorrhage is particularly suited 
to amputations through the hip- and 
shoulder-joints. 

Jiff Temporary Compression of the 
Exposed Main 1' essels. In rare in- 
stance's. when for some reason a tour- 
niquet is inadvisable, such as great 
(edema of the soft parts, the main 
artery and vein can be exposed at some 
distance* from the proposed amputa- 
tion and the vessels held between the „ . . 

/•/'/. (• !■■». — 1 Vt it s. tiMimujuot. 

linger and thumb of an assistant. 

Dealing with Divided Vessels and Nerves. — 

Cessels. -Large vessels are ligated after the bone has been severed 
but before the tourniquet is loosened. A double ligature in the form 
of Ballanee* s stay-knot (.see p. utT) is recommended for the principal 
artery. 

A Vrre.v. The reader’s attention is directed to the necessity of 
shortening all principal nerves. Except in most urgent eases, each 
nerve is grasped in a hamostat. pulled down, crushed and ligatured, 
and the portion distal to the ligature* cut off. As this maneeuvre* is 
accompanied bv some shock, large nerves, such as tlu* sciatic, arc* 
injected with local anaesthetic before* be'ing e*rushcel. By crushing anel 
ligaturing divieled nerve's the* unbridled protrusiem of axis cylinelers 
is minimized. and this he*lps to prev(*nt those painful false neuromata 
which so often mar an otherwise suee*esst‘ul amputation. 

TWO SPECIAL EMERGENCY METHODS 

Before* e*ntering into details e*eme*crning individual amputations, 
two important e*merge*ne*v me*asures will be* described. 

The Guillotine Amputation. The* guille)tine operation is very 
simple* and rapiel. but it is emly to be* re'e*omme*nele'el when the patient 
is in (\rtremis, for it is but a tcmpe>rary nu*asure. Its chief dis- 
advantage* is that eventually a second e>pevation (re-am|)iitation) is 
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necessary. The guillotine operation proved to be a life-saving 
measure in war wounds with spreading gangrene, amputation being 
performed just above the gangrenous area. The indications for its 
employment in civil life are very limited. 

Technique . — A tourniquet is applied. The skin is divided by a 
circular sweep. The muscles are severed by a ‘tour de maitre’ (Fig. 
647) at the level to which the skin retracts. Without applving a 
muscle retractor the bone is divided. Bleeding points are secured. 



/'/'/. <>47. — Tin* ‘lour <lo limit !<■'. 


and, unless the patient is moribund, nerves are shortened. A dress- 
ing is then applied to the stump, which is left completely open. 

After the infection has abated and granulation commenced the 
bone will be found to be protruding a considerable distance. Exten- 
sion to the soft parts can now be applied, and this can be satisfactorily 
undertaken by the method shown in Fig. 64S, a principle which will 
be found useful in other healing amputation stumps in which primary 
union could not be obtained. 

The Sleeve Amputation.— The sleeve amputation is a method 
designed by Sir W. I. de Courey Wheeler to meet certain emergency 
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AMPUTATIONS OF THE LOWER LIMB 

Disarticulation at the Hip-joint. — -Amputation at the hip-joint 
is very rarely necessary in emergency surgery. I have performed the 
operation but twice as an urgent measure. 

Position of the Patient . — The patient lies slightly turned towards 
the sound side. The pelvis rests on the end of the table and the 
sound limb is secured to a leaf of the table. 

Stand on the outer side of the limb. The assistant supporting 
the leg must be fully acquainted with the meaning of the terms 
‘adduction’ and ‘abduction’ and be able to execute these movements 
deftly when the order is given. 

PreUminarif Ligature of the Femoral Vessels . — Make a vertical 
incision A B (Fig. 650) three inches in length in the line of the 
femoral artery. Ligate the femoral artery and vein. 



Fnj. Incision lor »i.ni]>nt:i,t ion nt flic hip-joint. 


Completing the Incision.— From the lower extremity of the 
vertical incision, sweep inwards along the line B C to a point four 
inches below the perineum. Then make the incision B D, which 
runs below the bast 1 of the great trochanter. Carry the incision 
along the line C D across the back of the thigh. 

Dissect up the whole circumference of the skin and fascia. 

Division of Muscles . — Direct attention to the outer side of the 
thigh. Divide the muscles right down to the bone. Tie the external 
circumflex artery. Ask the assistant to elevate the limb. Divide the 
insertion of the gluteus maximus and the muscles on the postero- 
internal surface. Try to find and ligature the internal circumflex 
artery. 
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Tell the assistant to lower the limb to the horizontal plane and 
to adduct and rotate inwards. Divide all muscles attached to the 
great trochanter. Tell the assistant to abduct and rotate outwards. 
Divide any remaining muscles. 

The capsule of the hip-joint is now in full view. Open the 
capsule anteriorly with the amputation knife. Dislocate the head 
of the femur. Divide the remaining part of the capsule and the 
ligament um teres with strong curved scissors. The limb can now be 
removed. Shorten nerves and proceed to unite the skin-flaps. It is 
surprising how readily tin* 
posterior flap can be brought 
forwards. Drain the wound. 

Fig. 651 shows the end- 
result in a patient who had 
the operation performed. 

Amputation through the 
Thigh (lower, middle, and 
upper t bird ). ' Through t lit' 

thigh* is an amputation 
often called for. 

Before the* patient is 
taken to the operating 
theatre order the limb to Ik* 
securely bandaged. Say to 
the nurse : Make a parcel 

of this limb up to such and 
such a level, and make cer- 
tain that the parcel will 
not come undone.** In this 
way the infected area is 
isolated from the held of 
operation. 

The patient is anesthetized. Spinal anesthesia may be used if 
there is some contra-indication to general anesthesia, such as diabetes. 

MaLing Read if for the Amputation. — If the end of the table has 
a leaf, let it down. Have the patient's buttocks brought right down 
to the edge of the table. Firmly bandage the sound limb io the leaf 
or leg of the table (Fig. 652). Elevate the limb and apply a tourni- 
quet, as far up as possible. Having draped the area surrounding 
the field of operation with sterile towels.* stand on the inner side 


* A large sheet with a slit in the centre is convenient lor draping the upper 

part of* the thigh and t lit* trunk. The foot is passed through the slit and the sheet 
is carried up above the knee* to the desired level, when the edges of the slit are 
clipped to the skin. 



/•’/;/. (».')]. Ampul it imi through the hip-joint. 
The patient had a \ indent »>st ei »m\ i-litis with 
infected arthritis of the knee in a limb deformed 
by old-standing infantile paraly>i<. 


E. s. 40 
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in the case of the left leg, and on the outer side in the case of the 
right. Ask the assistant supporting the limb to raise the leg. Make 
a small transverse cut in the skin on the back of the thigh at the 
level at which it is desired to divide t lie bone {Fig. 658. B). Have the 
limb lowered until it is in a straight line with the body. Make 
another small cut in the skin on the front of the thigh six or eight 
inches lower than the first {Fig. 658, a). 



Fig. <if)2. Amputation tlimu^li tin* 1 1 1 ij_rl i . Tin* mvd 

to the table. A and B show the small miidina trail* 
in the text and in Fig. Gf>3. 

The Amputation . — Using an ordinary scalpel, describe an ellipse 
joining the two cuts just made. This incision is through skin and 
fascia only. Apply a Lane’s forceps to the proximal side of the cut 
edge of the front of the thigh, and commence to dissect up the flap. 
Proceed to raise the skin and fascia only, for a distance of about 
three inches. Now substitute the Syme’s knife for the scalpel. Still 
raising the flap, cut obliquely through the muscles of the front of the 
thigh in such a way that the flap contains more and more muscle. 
In this manner we proceed for another three or four inches until the 
level of the original skin mark on the back of the thigh is reached. 
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With a stroke or two of the scalpel dissect up the skin for three- 
quarters of an inch on the back of the thigh. Clasping the Svrne’s 

knife with the blade looking 

towards one and the arm 
passed under the limb, describe 
a ‘tour de maitre’ right down 

/•’/;/. <;:>.*{. Incision for ampu- 
1 m 1 ion of tlio 1 hijjh. A small 
transverse cut is math* on the 
hark of the t hip’ll tit B, which is 
the level nt which it is proposed 
to sect jon t lie hone. A small 
transverse cut is then uncle at 
A m front of the thiph. which 
is to he the extremity of the 
flap. A and B arc now joined 
hy an ellipt ieul incision. 

to bone. Make certain that 
all structures are divided (Fig. 

65 t). Particularly is this neces- 
sary in the neighbourhood of 
the. linea aspera. Take a broad 
periosteal elevator and rapidly bare the bone as high up as can be 
reached with convenience. Apply the cloth muscle retractor. See 






V 


/•'/</. ti;»4. Amputation of the thiph l>v Koclicr s method. I lie anterior (lap has 
hern turned up and the muscles at the hack of tin' thiph have hern divided. 

that the assistant has got a firm grip of the retractor with two hands 
and is pulling the muscles upwards with all his might (Fig. 655) ; it 
should be vour endeavour to section the hone at the highest level 



Fig. Gao- — Amputation through 1 1 1 <‘ tliijjli. Tlx* ivtrm tor in position rt *; » < I \ 
for the division of tin* bone. 

Inset. The appearance of tin* stump nt t he completion of ihe i pern t ion. 

which cm 1 1 be obtained, and this is why it is so necessary to see that 
the muscles are effectively retracted. With a Butcher's saw cut 



( i T bCIAIlC N! im 


Fig. G f>G. — -Transverse section through tho middle third of the left thigh. 
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transversely through the bone. The detached limb is removed. 
Elevate the stump so that the cut surface ( Fig. 656) looks upwards, 
and then remove the muscle retractor. Doubly ligate the femoral 
vessels. Catch hold of the sciatic nerve, pull it down, and crush and 
ligature it. after injecting local amesthetic. Deal with the long 
saphenous nerve in a similar manner. Now ask an assistant to 
loosen tlx* tourniquet. Pick up any bleeding vessels and ligature 



/■’/(/. . A in | nit at inn thmuidi tin* middin third ol tin* 1 1 1 i <.rl i hv Korlmr s method. 

'Flu* stump. 

them. With deep mattress sutures unite the muscular masses in 
such a way as to bury the divided bone. Suture the skin and 
drain the wound. If ‘dog ears' tend to appear at the ends of 
the wound, they may be snipped off with scissors and the resulting 
cut surface of skin sutured or utilized for the passage of a drainage 
tilin'. 

Fi<*. (J57 shows a patient in whom the amputation was performed 
for osteomyelitis of the tibia complicated by purulent arthritis of 
the knee-joint. 
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Amputation of the Leg: the 7-in. Stump (the modern 'seat of 
eleetion’). — -When contemplating a permanent stump, amputation 
through the Icncer third ol‘ the leg must he condemned wholeheartedly. 
The resulting stump is poorly nourished and no end-bearing is 
possible : it often becomes the seat of chilblains and it atrophies as 
age advances. The only justification for its employment is as a 
temporary measure in severe sepsis. 

On the other hand, amputation just below the middle of the leg 
is free from those objections, and is. moreover, excellent from a func- 



tional point of view (Fig. 
65<S). One should aim at 
leaving 7 in. of t Ik* t ibia 
and slightly less of the 
fibula. The 7-in. stump 
is so satisfactory from an 
artificial limb point of 
view that t his indeed is t he 
modern ‘ seat of elect ion *. 

In urgent surgery am- 
putation through the leg 
is most often required for 
crushing injuries. Atten- 
tion has been directed 
already to t he ad visabilit y 
of resorting to primary 
amputation in eases of 
eonuninut ed. e< impound, 
contaminated fractures 
communicating with the 
ankle-joint (pp. 577. 599). 

Technique. Rcforc 


Fill. 058. A, AmpiitMt inn through tin* leu. The t lie pat K‘Ilt is taken to 

. stum]). Undertaken for a crushed foot with , , , , , ,, , 

• Ivemenl of tin* ankle-joint . B, Tin* patient with TlKcltlC ‘ JK* loot IS 

artificial limh litlcd. Two yours Inter t la- pat amt wrapped ill a sterile towel, 
des : “ I hardly over use a stick, and just walk , , . . . 

th a slight limp as a man would with a corn." and tilt* leg IS sha\C(l <111(1 


jirejiared with iodine. As 
soon as he is anaesthetized a tournicpiet is ])laeed around the thigh. 
Flexing the knee and taking the inferior border of the patella as 


the guide, 7 in. of tibia is marked off bv a scratch on the skin. 


The Flaps . — Flaps can be fashioned from any healthy skin 
available. Ii one long llap can be fashioned from the antero-external 


aspect (Fig. 659, a), it answers the purpose well. A long anterior 
and a short posterior llap can also be recommended ( Fig. 659, B). 

When a single llap is used, care should be taken not to make it too 
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be laid on the skin in such a wav as to give an approximate idea of 
the size of the ilap required. It is best to err on the side of having 
too much ; it can always be trimmed with scissors before being 
sutured into place. Dissect up the llap — skin and subcutaneous 
tissue alone are required, though a little muscle may with advantage 
be included in the base of the 11a}). 

Bear in mind that in this amputation theie is always a tendency to 
sever the hones too high ; therefore dissect up the flap until the base 
lies just distal to the scratch on the skin which marks the 7-in. level. 



/'V/. <><*].- The 7-in. slump. Dividing tin* tibia. 
Inset, -Method of bevelling the crest of the tibia. 


Having pulled the flap upwards, perform a ‘tour de maitre’ with a 
Syme’s knife just a millimetre or two below the scratch on the skin. 
Cut right through the muscular masses at right angles until the bone 
is reached. Drive a long luemostat through the interosseous membrane 
{Fig. 660), and by its means bring the centre tail of the three- 
tailed calico retractor between the bones. The muscles are now held 
out of the way ( Fig. 661). 

Division of the Bones . — The fibula is divided half an inch higher 
than the tibia. A frame saw may be used for the former or a pair 
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posterior consists only of skin and subcutaneous tissue. Alter the 
skin-llaps have been turned up. a second Hap consisting of fascia 
fashioned from the posterior aspect of the limb is turned up also (Fig. 
662). Removal of the limb is carried out as described in the lore- 
going section. After nerves have* been shortened and vessels ligatured 
— luemostasis must he as perfect as possible when this method is 
used the fascial llap is brought over tlu* ends of the l)one, sutured 
accurately into place, and anchored to the various muscular masses, 
as shown in Fig. 663. 

Amputation through the Ankle-joint: Syme’s Amputation (modified). 
— Svme's original operation has been modified so that an artificial 



FitJ. < i ( i 4 . -Kcsidt of a modified Synics' iiin|Mi1jit ion. 

urgently for <i eruslird <md l;i<< 


foot can he fitted to the stump. A well-performed Syme’s amputa- 
tion gives an excellent and lasting result (Fig. 661). but some consider 
that it is inferior to the 7-in. stump. “ The usual cause of a Svme’s 
stump being unsatisfactory is sepsis " (lluggins). Thus, if amputa- 
tion is necessary for a crushed foot, the wounds being grossly con- 
taminated, even though Svme's amputation is possible, it is wiser to 
remove the limb at the modern seal of election. 
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Technique. —A tourniquet is applied to the thigh. The foot 
projects over the end of the table. 

The First Incision. -Commencing just behind the tip of the 
internal malleolus, carry the incision downwards, sloping somewhat 
towards the point of tin* heel, across the sole*, to a point half an inch 
above the tip of the external malleolus. Divide all structures right 
down to bone. 

The Second Incision. The extremities of this U-shaped incision 
arc 1 united by a sweep of the knife across the front of the ankle, this 
incision being slight l if conre.r upwards (Fig. t>(>5). Divide all structures 
down to bom*, and open the ankle-joint. 

Fashioning the Flap. Divide the external and internal lateral 
ligaments fiom their attachment to the malleoli. Dislocate the astra- 
galus forwards by strongly 
depressing the foot. With 
the Seine's knife used with 
a sawing movement, cut out 
t he heel Map from above by 
working round the convexity 
of t he heel in order to meet 
the U -shaped incision on t he 
sole (Fig. <»(>(»). During this 
all-important manuuvre the 
watchword is keep close to 
the hone, otherwise the blood- 
supply to the llap will be 
imperilled. 

The amputated foot is 
now removed, and with a 
few cuts of the knife t he 
base of t he llap is dissected free from the back ot the tibia and fibula. 

Treatment of the Tibia and Fibula. - Make a circular incision 
through the periosteum a quarter of an inch above the highest part 
ot the articular surface of the tibia, at which level the two bones are 
still in contact. Retract the llap. and saw through the bones at the 
level of the periosteal incision, making sure that the cut surface is 
horizontal. Remove with a saw any projecting portions of bone so 
as to give a rounded contour to the* cut surlaee. As a rule a small 
portion of the edge of the fibula requires excision. 

f r esse Is and Senes. Ligature the anterior tibial vessels and the 
plantar vessels. Shorten the posterior tibial nerve, the anterior 
tibial nerve, the internal and external saphenous nerves, and, if 
possible, the two divisions of the musculocutaneous nerve. The 
tourniquet is now removed and all bleeding points are ligatured. 



t il/, r.il.y Incision for the modernized Sym 
ant] nit at mn. 
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AMPUTATIONS OF THE UPPER LIMB 

Considerable responsibility rests with the surgeon in advising 
amputation in the upper limb, for the efficiency of an artificial arm 
hears no comparison with that of an artificial leg. 


Amputation at the Shoulder-joint. Fortunately disarticulation 
at the shoulder- joint is rarely required in urgent surgery. Even 
two inches of the shaft of the humerus provide a stump to which 
an artificial arm can he fitted, hut above this level the artificial limb 
can be hut an ornament. If amputation at the shoulder is inevitable, 
an effort should he made to leave the head of the humerus in the 
glenoid cavity. This prevents the subsequent prominence of the 
acromion, which is unsightly and a nuisance to the patient. 

Operation . Have tin* arm abducted and rotated outwards. 
Make an incision commencing at the tip of* the coracoid process and 
passing downwards towards the junction of the pectoral is major with 
the humerus, "flic pectorales major and minor are divided, the 
axillary vessels found and ligatured, 
and the main brachial nerves in- 
jected. clamped, ligatured, and cut. 

The arm is now encircled, as high 
as possible, by an incision through 
the skin and fascia ( U/g. <><>«S). 

Maps are dissected up a short 
distance, then the muscles divided 
by the circular method right down 
to bone. The outer flap which 
contains the deltoid is raised from 
the humerus with a knife. Rv 
rotating the arm in different direc- 
tions the muscles attached to the* 
tuberosities can In 1 made tense and 



divided. If it is absolutely neces- 
sarv to remove the head of the 


Fi\l. i • * »S. Incision lor amputation at 
the shoulder -joint. 


humerus, the joint is opened. Otherwise the bone is sawn through 


at the* anatomical neck. Modifications in the matter of skin-flaps 


may have to lx* devised to meet special circumstances. 


Amputations through the Arm and Forearm. — One standard 
method may be used for amputating in the upper limb, whether 
above or below the elbow. It is simple, and gives an excellent stump. 
The amputation may be described as a circular one, but with equi- 
lateral flaps. 

Small equilateral Haps are fashioned, usually one anterior and 
one posterior. The muscles are then divided right down to bone 
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over the whole circumference (Fig. 669). Above the elbow it is best 
to divide the muscles in two layers, first the biceps and triceps, and, 
when these have retracted, complete the division of the deeper 
muscles to the bone. If this is not done, the biceps and triceps will 
retract far above the level of the other muscles. Having bared the 
bone or bones, as the ease may be, muscles are held out of the way 



Standard method of amputat i i ijjt in the upper extremity 
equilateral flaps and circular division of soft parts. 

by a suitable retractor* (p. 020) while the saw is in operation. After 
vessels have been ligatured and nerves shortened, the llaps may be 
approximated over the cut surface. 

Amputation through the Wrist-joint. -Amputation through the 
wrist-joint is very seldom required, for usually at least some part 
of the hand can be saved. Considered as an amputation it is a good 
one, for the inferior radio-ulnar joint is left intact and pronation and 
supination remain undisturbed. Owing to the considerable dimen- 
sions of the lower end of the radius and ulna, flaps of a rather large 
size are required. Herein lies a diflieultv : in those ease's in which 
the amputation is desirable, there is nearly always a decided insuili- 
eienev of skin. To circumvent this diflieult v it may be wise to turn 
up a rectangular piece of skin in the corresponding thigh and suture' 
the free edge te> the dorsal edge of the skin abene the une*overe*d 
disarticulation (Fig. 670). By adopting this principle it may be 
possible to cover eventually the ends of the bone with skin from the 
thigh, and thus preserve' the metvements e>f premation and supination 
in the stump. 

* Very little if tiny retraction of the soft parts is necessary in the ease of 
the upper arm. 
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The actual disarticulation presents no difficulty. The wrist- 
joint is opened and the entire carpus, with the exception of the 
pisiform, is removed. The styloid processes of the radius and ulna 
are nipped off with bone forceps. After blood-vessels have been 



/'/'/. tiTlI. I M-a N iculilt in|| of tin- w ll>t where there is irisulheietit skin t< ' 
term a flap to cover the ends of the Imiiis. Method of obtaining a flap from the 
skin of the 1 1 . i LT h . 


ligatured, all tendons are shortened, and the median, ulnar, and 
radial nerves are crushed, ligatured, and divided. 

Amputations of the Fingers and Thumb. — See Lacerations and 
Mutilations of the Hand (p. 
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CHAPTER XXXV 111 

GANGRENE 

L\ cases of gangrene we often desire; to know more about the blood- 
supply to tlu* limb than can be* revealed by mere inspection and 
pal])ation. To amplify this knowledge, which is related so intimately 
to treatment, attention is dir(*eted to the following procedure's. 

The Fork Test. -Take a dinner fork, examine its prongs, and see 
that they are level and blunt. With the patient in a good light, draw 
the fork down the front of the limb towards the gangrenous area. 
Repeat the process on the inner and outer aspects of the limb. Ask 
the patient to roll over and again draw the fork down the back of 
the limb. Vasomotor stripes appear. These can he made plainei 
by gently rubbing tin* part with moist gauze. Stripes fading at a 
certain level indicate the site below which it would be unsafe to 
amputate. 

V isualization of Calcareous Arteries. A radiograph of the uppei 
part of the thigh is taken. If calcareous arteries are clearly visible, 
it is usually unwise to perform an amputation below the knee. Some- 
times the pain caused by a dying member is intense*, and if we can 
clarify our minds as to the state* of the circulation in the limb, it is 
possible to spare the patient the tedium of awaiting a line* of demar- 
cation. In this connection these two tests are particularly helpful. 

Senile Gangrene. If the tests show that the circulation above 
the gangrenous area is such that reasonably prolonged life in the 
distal half of the limb is improbable, high amputation -c.g., through 
the middle third of the thigh — is usually to he advised. This state- 
ment, of course, only applies when the patient himself is comparatively 
hale. 

If the tests indicate that it is possible for the parts immediately 
above the gangrenous area to survive, the following procedures mav 
be adopted. 

The Gangrenous Area is Dnj. If only one or two toes are 
involved, the foot is painted with alcohol, which is allowed to drv 
thoroughly. It is then powdered with boric acid, covered with gauze, 
wrapped in cotton-wool, and lightly bandaged. If the pain is not 
intolerable and the parts remain aseptic, spontaneous amputation of 
the dead portion is awaited hopefully. 
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Completely dry — that is, aseptic — gangrene is somewhat infre- 
quent in the hospital class. By the time the patient is admitted 
there is usually some infection at the base of the gangrenous toe. It 
cannot be called moist or spreading gangrene, but it is certainly not 
aseptic. These patients do not do well if treated expectantly. I 
have had some success by employing the following method. Under 
local anaesthesia tlu* femoral vein is exposed and ligatured ; the 
gangrenous toe or toes are disart ieulated at the metatarso-phalangeal 
joint ; the wound is left open, the interior being thoroughly smeared 
with B.I.P.Ih Alternatively, when there is a reddened area about 
the base of the gangrenous toe which might foretell spreading 
gangrene, the femoral vein is ligatured under local anesthesia and 
we await developments ; if at the end of two or three days the parts 
about, the base of the toe appear to be less rather than more inflamed, 
the toe is disarticulated under gas and oxygen anesthesia. The 
following is an instance showing an unusually favourable result. 



<;71. 1 1 1 f, •< - 1 < >« 1 sonilt' puitrrom'. Amputation performed through tin* middle 

third nt the tliigli. 

W. T., aged 71. five weeks previously had pain in his right foot. Three 
weeks before being admitted to hospital he noticed a discoloration of the 
toes of the right foot. On examination, the second, third, and fourth toes 
were dead and black. There was an area of inflammation extending for 
one inch on the dorsum of the foot and a little pus was exuding from the 
base of the third toe. Under local anesthesia the femoral vein was liga- 
tured in Scarpa's triangle. The foot was then washed with alcohol and 
wrapped up. Three days later there was some improvement in the local 
condition. Under gas and oxygen anesthesia the three gangrenous toes 
were disarticulated. The wound healed slowly and he was able to return 
home. 


k. s. 41 
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In more advanced eases, where the gangrene has involved the 
foot but is comparatively aseptic, the question of the advisability of 
performing a low amputation may be considered. My experience is 
that sympathectomy is useless when the arteries are calcareous. 

The Gangrenous Area is Moist and Spreading (Tig. 671). -The 
only form of treatment which can be recommended is amputation 
through the middle or lower third of the thigh (see p. 625). This 
same measure will be indicated also in those lew eases where local 
amputation has not met with success. 

Diabetic Gangrene.- When the* patient has diabetes a physician 
must be consulted. If the gangrene is not spreading rapidly, usually 
it is advisable to delay operation until the diabetes has. in part 
at least, been controlled by insulin. The principles involved do not 
differ materially from those of senile gangrene, except that a general 
anaesthetic is always contra-indicated and necessary operative measures 
are carried out under spinal anaesthesia. 



/'7f/. (»7 l\ Incision in tlio case of a nm-ovor accident with o*domsi threaten- 
ing the circulation of tlio foot. Timely incision through the swollen tissues may 
avert amputation. 


Threatened and Actual Gangrene from Injury. The limb has 
been injured ; typically, a wheel of a vehicle has passed over it, and 
there may or may not be a fracture. There is a subcutaneous effu- 
sion in the region of the injury which is impeding the circulation. 
The foot is cold and mottled. If rest and warmth do not restore the 
circulation within an hour, we should assume that the effusion is 
compressing a main artery and take steps accordingly. A long 
incision through the deep fascia is indicated (Fig. 672). It is well 
to cleanse the skin and prepare it with alcohol while awaiting the 
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result of expectant measures. An incision releasing tension may 
allow the artery to function once more. In other cases where the 
main artery is permanently damaged no improvement follows and 
amputation becomes necessary. 

An 11 -year-old boy was brought, to hospital, a wheel of a motor-ear 
having passed over the middle third of his left leg. There was some 
bruising of the skin, which was intact. X rays showed that there was no 
fracture, and he was allowed to go home. Four and a half days later he 
returned. The foot was quite cold and the great toe was assuming a black 
tinge. The foot was lifeless. I amputated at the modern seat of election. 
On dissecting the specimen it was found that the posterior tibial artery 
had been torn across, and there was a hiematoma in the neighbourhood 
of the anterior tibial artery. With these exceptions there was no gross 
damage*. 

Embolic Gangrene. — Threatened embolic gangrene has already 
been referred to at some length in discussing E.mhoj.ectomv (p. 750). 
Twenty-four hours after the embolus has lodged, gangrene is inevitable, 
and amputation must be performed forthwith. The fork test is helpful 
in determining tin* site at which amputation should be carried out. 
Spinal amrsthesia is the method of choice. 

Rarer Forms. Some of the rarer forms of gangrene may be 
treated by purely local amputation, such as those due to carbolic 
acid, scleroderma, and typhus. Regarding the last condition. Kagan, 
after a large experience in Russia, found that high amputation was 
unnecessary. 

In other rare forms of threatened gangrene sympathectomy 
may be called for. In Raynaud's disease, for instance. I have had 
some success with this measure. Further comment on these eases 
is out of place here. 

Treatment of Threatened Frostbite. -The part must be gradually 
thawed, for sudden vasodilatation favours thrombosis. The patient 
is conveyed to a room with a very small lire. The threatened extrem- 
itv is rubbed with snow or ice. Afterwards it is gently massaged 
with a cloth wrung out in cold water. If signs of circulation reappear, 
the temperature of the room is raised to 50 C. The atmosphere 
should remain at this temperature until the vitality of the member 
is assured : the patient is then wrapped in blankets and put to bed. 
He is given hot drinks, but alcohol should be forbidden. 

If after two or three* hours there is no sign of the circulation’s 
returning, the part is dried, dusted with boric powder, and wrapped 
up in a sterile packet. As soon as it is convenient, and we are assured 
of the area of inevitable gangrene, amputation is performed at a 
suitable site above this level. 

R. \V., aged 31, bad been on a l'olar expedition. In the extreme north 
of North -America, during the return journey, the right hand had become 
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frost-bitten. Ilis shipmates rubbed the hand with snow. Gradually the 
circulation of the hand and thumb returned, but three lingers remained 
dead. When I saw him there was moist gangrene of the middle linger, 
with a line of demarcation near the proximal interphalangeal joint, but the 
remaining lingers had recovered their vitality. Total amputation of the 
gangrenous linger was performed. 

GAS GANGRENE 

In civil life gas gangrene is comparatively rare. When it does 
occur it is usually a complication of a compound fracture. 

A woman of 40 was admitted to hospital from an outlying district. 
Seven days previously she had fallen downstairs and sustained a compound 
fracture of the tibia. This had been dealt with by excision of the wound, 
suture, and splinting. On admission the temperature was 104 , the pulse 
108, her complexion muddy. The leg was inflamed below the knee. A 
little thin pus was oozing from the wound, and faint crepitations could be 
distinguished on testing. A diagnosis of gas gangrene was made. Amputa- 
tion was performed in the middle of the thigh, the wound being partially 
closed. Hydrogen peroxide was then injected into the subcutaneous tissues 
of the thigh, using an aspirating syringe. Eighty e.c. of anti-gas-gangrene 
serum was administered. Bacteriological examination of the pus showed 
//. welch ii , streptococci, and staphylococci. The serum was repeated in 
doses of 80 e.c. for four days, the dose being gradually reduced by 10 e.e. 
daily for a week. Recovery followed. 

Prevention. — If a prophylactic dose of anti-gas-gangrene scrum 
were administered at the time of the treatment of the wound, doubt- 
less the incidence of gas gangrene would be considerably reduced. 

Treatment. — Amputation is often the best course in the cases 
which occur in civil life, but it must be understood that if the limb 
is not irreparably damaged and the patient is comparatively young, 
the lessons of war should be applied to the cases of peace. 

Gas gangrene is chiefly a disease of muscle, and it is rare to 
meet the condition without muscle injury. In its early stages the 
lesion may be described as a longitudinal one, for it appears to run 
up and down the wounded muscle. Certain muscles, or groups of 
muscles, are involved, while others escape, and macroscopically the 
muscle may be seen in a condition of what is known as ‘red death’ 
or ‘black death’ (Fig. 673). During the European War gas gangrene 
was treated very successfully by excising an affected muscle or group 
of muscles. The muscles in the neighbourhood of the wound are 
exposed by an ample longitudinal incision and the affected muscle is 
excised until a portion presenting normal colour is reached. Here 
the muscle is cut across. If contractility is observed and the cut 
surface of the muscle bleeds, it is evident that healthy tissue has been 
reached. 

Providing that a limited group of muscles is alone affected, 
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excision offers a prospect of saving the limb. If several groups are 
involved, amputation is preferable to devastating the limb. 

At the conclusion of any operation for gas gangrene, injection 
of hydrogen peroxide into the subeutis and the stumps of divided 
muscles is definitely beneficial. The injection should be done system- 
atically, and great care must be taken to avoid entering a vein. 



for by so doing an air embolus might follow from the bubbles of 
oxygen. 

Dressings are reduced to the absolute minimum, allowing free 
access of air to the wound, which may be irrigated by the Carrel- 
Dakin method. 
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CHAPTER XXXIX 

LACERATIONS AND MUTILATIONS OF THE HAND 

Every surgeon is aware of the necessity of conserving the hand. Even 
the stumps of one linger and the thumb arc more valuable to their 
possessor than an artilieial hand (Fig. 074). 



Fill. 071. I *y prosrrviiijj; tin 1 tlmmli and stump ot‘ our linear. Ilia ]>atirut is 
left with a. useful hand. 


THE SKINNED (DEGLOVED) HAND 

The patient gets his hand trapped. The skin and nails are torn 
off — indeed, the skin has been literally ripped off the hand like a glove, 
and the muscles, tendons, and perhaps the bone, are laid bare. What 
is to be done ? 

When the Skin Remains Attached. —If there is a grey, lifeless- 
looking mass of inverted and perhaps dirty skin hanging by a pedicle, 
it has been taught, almost universally, that the dying mass should be 
snipped away, since its blood-supply has been cut off and gangrene is 
inevitable. Carl Heck, in his monograph The Crippled Hand , strongly 
disparages this teaching, for he has found that if it is cleansed and 
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replaced skilfully, Hie whole or greater part of the skin survives. 
Therefore, when confronted by this problem, excise lifeless pieces of 



Fiij. • iTo. A deixlo ved hand embedded in tin* suhontis of the thi^h. 

( After Schroechr.) 

muscle and fascia, wash the whole area with a mild antiseptic solution 
such as Havine or mereuroehrome, and endeavour to replace the skin. 
If there is much contamin- 
ation, strips of rubber 
drainage' should be inserted 
at appropriate intervals 
through tlu* suture line. 

The whole' hand should be* 
cnvcletpcd in a dressing 
soaked in saline, and the' 
bandaged hand must be 
kept warm by lied be d ties. 

If infection follows, a por- 
tie>n oftlie* skin sloughs, and 
within certain limits the 
defect may be* made; good 
by grafting by Thiersch's 
metliod after infection has 
abateel. 

When the Skin is Lost. 

— After thorough cleansing, 
immeeliate* implantation e>f 
the hand into the* subeu- 
tane'ous tissue e>f the thigh 
(F/g. 675) may obviate the* 
nee*essity for immediate or 
remote amputation. This e operation is in its infancy, and although 
the results cannot. be saiel to be uniformly good, they are encouraging. 



/'/<(. <*T e'». IMastie surgery of tlu* dejjfloved hand. 
Condition at an early period after operation. (Jit/ 
kind p< rmissinn of' The Jiritish Journal of Surtjcry. ’) 


648 


EMERGENCY SURGERY 


and hands or portions of hands have been saved which would other- 
wise have been sacrificed. 

G. II. Colt's Case.— 

A woman of 48 presented herself with a hand entirely denuded of skin 
on the dorsal aspect and over the middle three dibits and their metacarpal 
bones on the palmar aspect. Operation was begun two and a half hours 
after the accident. The hand was sterilized with ether and flavine. A 
pocket was constructed in the thigh with divergent tunnels for the denuded 
fingers. Into the pocket was placed the hand, and the three injured lingers 
were drawn into the subcutaneous tunnels from counter-openings. Drain- 
age was provided at the lower end of 
each tunnel and under the main flap. 
After the skin about the wrist had 
been approximated to the* free edge of 
the llapthe hand was firmly bandaged 
to the side. Drains were removed 
on the third day when it was apparent 
that there was no gross sepsis. One 
month after the original operation 
separation of the flaps was commenced. 
The lingers were separated one at a 
time, the hand being completely freed 
on the 4.>th day. Fig. 676 shows the 
result obtained in t Ik* early stages. 

Refo re commencing the implan- 
tation. place the injured hand on 
the sterilized thigh so as to make 
sure that the pocket, will be in tin? 
right place. Construct diverticula 
for the lingers as divergently as 
possible (/0‘g. 677), so as to yield 
the maximal amount of skin for 
each finger. Always provide free drainage under the main flap 
and for each diverticulum. 

REPLACEMENT OF A COMPLETELY SEVERED PORTION OF A DIGIT 

Replacement of the Fragment. — The chances of survival of the 
autograft are inversely proportional to the length of time which elapses 
between the accident and the replacement of the fragment, and also 
to the amount ol the contamination present. Amazing results are 
sometimes met with. 

T. G. Hamilton's Case . — 

A man, using a slicing machine, severed obliquely one inch of the tip 
ot his index finger. Profuse bleeding caused much excitement in the shop, 
and it was fully half an hour before the fragment was discovered with its 
cut surface against a cooked ham. The fragment was washed in saline and 
replaced. Healing occurred by first intention. 



>77.- Tin- pattern for a subeu- 
mnel for a deglovod liand. The 
i, for the lingers and thumb 
should b( um.de as di\ergent as possible. 

s a fair prosper t of saving the 
remaining digits, the Jittlr finger should 
he amputated. 
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More painstaking treatment is necessary when the whole of the 
terminal phalanx is severed. 

,/. )\\ Tomb's Case . — 

A child of 5 was brought in with the terminal phalanx of the index 
linger completely severed through the joint with the exception of a narrow 
strip of skin on the inner side. After cleansing, the fragment was sutured 
into position, and the mother was instructed that she must remain awake 
all night to kee p the linger continuously immersed in a bowl of warm saline 
at blood heat. Next morning the tip of the linger was still cold and appar- 
ently lifeless. It was kept immersed for a further twenty-four hours. On 
re-inspection it was evident that the circulation was Incoming re-established. 
The saline hath was accordingly stopped. The fragment survived. 



u'thuil of rojitiirino a wound with loss of substance 
flexor surface of a liiurcr. 


It is my experience that lmppy results are somewhat infrequent. 
If after fortv-eight hours the fragment, is becoming mummified or the 
suture lint shows evidence of infection, the fragment must be cut 
away and the wound, if infected, treated with eusol compresses. 

Gatewood's Method of Repairing a Wound with Loss of Substance 
on the Flexor Surface of the Finger. — This method is very useful, and 
Figs. 078, 079 makes the principle clear. The difficulty of approxi- 
mating the flap to the finger can be overcome by inserting all stitches 
before they are tied. The resulting defect on the thenar eminence 
can be closed for the most part by interrupted sutures. 
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AMPUTATION OF A FINGER 

As opposed to the thumb, where it is always the lirst duty of the 
surgeon to save every millimetre, a well-planned total amputation of 
one linger leaves the patient with a hand which after a little practice 
is practically unimpaired. A stump of a linger is an eyesore to the 
beholder, while the absence of a linger passes unnoticed. When 
deciding whether to perform partial or total amputation of the linger 
the patient's work is taken into consideration, but there are few w r alks 
of life where the loss of a linger is a handicap. I have lost my own 



J'iy. USO. -Incisions for disarticulation at the mntucurpn-jiiiulnn^eal joint. 

left index linger, and 1 can state with assurance that its absence is 
no hindrance. 

Amputation of a single linger with the head of the metacarpal 
bone, if performed correctly, is, I believe, preferable to amputating a 
large portion of the linger. This is certainly true in the ease of the 
skilled worker. The doctrine that the loss of the head of the meta- 
carpal bone seriously weakens the hand is pure fiction. Soon after a 
complete amputation of the linger the patient forgets his loss except 
when buying ready-made gloves. 
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Total Amputation of the Index and Little Fingers. — The opera- 
tion strongly recommended is 
Earaboeufs — that is, by n 
lateral flap. 

We will consider the 
index linger. Commence the 
incision over the dorsal sur- 
face of tin* neck of the meta- 
carpal bone. Sweep round in 
a curved manner to a point 
on the palmar surface dia- 
metrically opposite the com- 
mencement. the Map extending 
about a third of the way up 
the proximal phalanx. Dissect 
down this I lap. Encircle the 
base of the linger with an 
incision passing through t I k* 
first interdigital cleft (E/g. 

(>S0). Now disarticulate the 
linger. After securing blood- 
vessels, clear the neck of tin* 
metacarpal bone. Place the 
hand Hat upon a side table 
and put a pad of gauze beneath the hand. Using a broad chisel, 

neatly and obliquely re- 
move the head and neck 
< of the bone ( E/g. ONI). 
Suture the Hap into posi- 
tion accurately. Some- 
times it happens that 
there is rather too much 
skin, in which ease trim 
the Hap before' suturing. 
The result of this ampu- 
tation is one of the most 
pleasing', in surgery (E/g. 

Total Amputation of 
the Middle and Ring 
Fingers . — Sherwood’s 
amputation is a distinct 
advance on older meth- 
ods, for reconstructing 



/'/</. r>S2. Kesult of lputation of the index iinoer 
with excision of tin* head >f the inotn.cu.rpa I. The U 
shaped flap was used. 



/•’/j/. 1 - Showing the method of sectioning 

the hone in total amputation of a linger. In 
the eases of the index and the little finders the 
hone is severed ohliipiely. In the middle and 
lino li Timers the metacarpal hone is divided 
straight 1 hroiiuh the <h ift. 
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the interdigital cleft results in leaving the patient with a most natural- 
looking hand. Inspect the webs on either side and select one to be 
preserved. Have the hand held in the manner shown in Fig. 683. 
Commence the incision on the doomed finger to one side of the cleft to 
be preserved (Fig. 684), and sweep down on the dorsal surface to 
about the middle of the metacarpal bone. Make a corresponding 
incision on the other side, only this Lime commence the incision at the 
base of the sound linger. Now turn the hand over and join the extremi- 
ties of the incision in the form of a V (Fig. 685). Return to the dorsum. 
Elcx the joint strongly. Cut through the dorsal expansion, open the 



joint, and disarticulate the linger. Having attended to bleeding 
points, proceed to clear the upper part of the metacarpal bone, and 
remove the distal half, or rather more, with bone forceps (see Fig. 681). 
The skin edges are now sutured accurately into position. The inter- 
digital cleft is thus brought into its new position. The hand is bound 
to a splint the same width as the narrowed palm. 

An important detail in the operation is the removal of the 
V-shaped wedge on the palmar aspect (Figs. 685, 686) which prevents 
the bulging pad which is so much in evidence after the usual racket 
removal of a linger. This pad, which is rich in nerve-endings, when 
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F iff. — Knd -result of a total amputation of the middle tinner. The patient 

suffers no inconv enieneo, 
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subjected to any pressure, calls up a stiff, electrified ghost of the 
missing finger, a fault which is (radicated completely by employing 
Sherwood 's teehniqu e. 

Amputation of a Terminal Phalanx. When a terminal phalanx 
is mangled, disarticulation at the distal interphalangcal joint is indi- 



<>87. ■ — Am | > 1 1 1 m 1 ion ol (In* terminal phalanx. An inei-<inn i-> made at A 
and the joint opened. After tnniiiu; tin* knife through a liirlit anj.de tin* 
manoeuvre is continued until the blade emerges from B- 

catcd. The well-known classical method of removing the terminal 
phalanx by introducing a narrow-bellied finger-knife into the joint 
Irom the dorsal aspect and cutting so as to form a palmar flap < Figs. 
687, 688) is very seldom applicable, for the pulp of the finger is crushed. 



Fi<l. 088.- Jl is important to realize that tin* joint lies », and of an inch 
distal to tin* corresponding eminence or knuckle. 


On the other hand, small palmar and dorsal flaps of undamaged skin 
can usually be dissected up. If after disarticulation it is found that 
the flaps are too short to cover the ends of the bone, the head of the 
phalanx can be nipped off with bone forceps. 
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Amputation at the Proximal Interphalangeal Joint or through 
the Shaft of the Second Phalanx. — As amputation at these sites is 
invariably necessary because of a crushing accident, no precise details 
can be given for cutting (laps. One simply fashions ilaps of sullieient 
dimensions to cover the end of the bone from any available healthy 
skin. If these prove* to be inadequate, a suitable portion of bone 
must la* removed with bone-cutting forceps. It is desirable to find 
the flexor and extensor tendons and to suture them together over the 
bone-end before closing* the skin. For reasons stated already, total 
removal of the finger is often to be preferred to partial amputation. 

MUTILATIONS OF THE THUMB 

The importance of the thumb as an integral part of Nature's 
pincers for grasping objects 
makes it imperative to con- 
serve every portion possible. 

I 'm. -VI m 1 I lit i n 1 of ;i 

| i;i ! it ‘i 1 1 w Ik » "f \ nvi I Ins t Imn 1 1 • 

Via- >1 limp, w liirh 


Even if we can only save a 
small part (Fig. ON!)) we have 
performed a great service to 
tin* patient. 


In the endeavour to 
preserve as much as pos- 
sible, denuded bone, if 
not grossly contaminat- 
ed, may be covered by a 
(lap from the chest or 

Mill, 001. -I’oVer- 
iniJC protruding hone with 
a Hap taken from the skin 
of the ehost or elsewhere. 

elsewhere. The flap is 
rolled around the bared 
surface and stitched to 
the digit (Figs. 690, 691). 
After ten days the ped- 
icle is severed. 
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To show what conservative surgery will sometimes achieve the 
following ease is quoted : 



Fuj. — Avulsion 
of flexor longns j »ol - 
1 it* is. 


T. G. Hamilton's Case.— 

Whilst splitting wood a mail severed li is thumb 
completely near the base. It was attached only by some 
skin near the web. The fragments were cleansed, and 
the divided flexor and extensor tendons were united. 
Stitches were also placed through the periosteum so as 
to eo-apt .the divided bone. The skin was then united 
by three sutures. After dressings had been applied the 
hand was done up with a starch bandage. The soft 
tissues atrophied and remained thus for a long time, 
but later they recovered, and for years t lie man has 
been working at his trade with very little handicap. 

Avulsion of the Terminal Phalanx with the 
Flexor Tendon. — 

An engineer presented himself at hospital with the 
terminal phalanx of his thumb wrapped in a handker- 
chief. He stated that he had caught the thumb in 
revolving machinery. To the severed phalanx eight 
inches of the flexor longus pollicis was attached (E/g. 
662). The head of the first phalanx was excised, after 
which the trimmed ends of the skin could be approxi- 
mated. A very useful member resulted, for the short 
flexors of the thumb acted admirably. 


NEEDLE IN THE HAND 

Never attempt to remove a needle from the hand under short gas 
anasthesia. It may require much patience to find the needle, and 
the operator must not be hurried. Local or full general anesthesia 
should be employed. 

It is hardly justifiable 1 to undertake to remove the foreign body 
without a preliminary X-ray examination. In my experience it is 
more helpful to pla.ee the hand under the screen and mark the position 
of the needle with pen and ink than to have a series of X-ray photo- 
graphs. Attempting removal in the X-rav room under the fluorescent 
screen is seldom satisfactory. Asepsis is endangered and groping about 
in the dark is annoying. Have the hand scrubbed with soap and water 
and prepared with alcohol before the X-ray examination. After the 
ink which marks the position of the needle on the skin is dry, the hand 
is immersed in a bowl of iodine and then wrapped in a sterile towel. 

When the patient has been anaesthetized, apply a tourniquet 
above the wrist and place the hand upon a side table and sit down 
to work. Make the skin incision obliquely over the line of the needle 
(Fig, 693), then commence the search. Usually a probe is passed 
into the wound and moved about. A muffled ‘ping’ is heard. Many 
times have I seen a look of satisfaction on the operator’s face turn 
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to disappointment on finding that it is some tendinous structure 
which the probe has struck. The following is suggested as a better 
mode of procedure. Make* an incision large 1 enough to allow the 
insert ion of the* little linger. Touch-corpuscles will detect foreign 
bodies when the probe will not. After feeling around systematically 



Inci-ion tor romoxal <>t' a noodle in the hand. 

with a negative result, mobilize a tendon or muscle by blunt dissection, 
and holding this aside, introduce the linger once more and feel again. 
If this is not successful, enlarge the incision and carefully dissect. 
With a reasonable knowledge of anatomy nothing of importance will 
be damaged and the needle must surely be found. 

Severed Tendons in the Hand . — See p. 616. 

Severed Nerves in the Hand. -See p. 60S. 

Palmar Haemorrhage. Ace pp. 55S. 560, 670. 
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CHAPTER XL 


INFECTIONS OF THE HAND 

Infections of the hand present one of the most important chapters 
in emergency surgery. The treatment of suppuration in the palm 
has only comparatively recently emerged from a chaotic state*, thanks 
to the researches of Kanavel. Correct treatment here, as elsewhere, 
rests largely on correct diagnosis, and accurate diagnosis o! the* loca- 
tion of pus in the hand never conies as a surgical intuition. The 
treatment of severe infection of the hand is one of the tew exceptions 
where theoretical knowledge is even more important than practical 
experience. 

When confronted with a serious hand infection the first, thought 
should be: “Is this a ease of (a) lymphangitis, (h) tenosynovitis, 
or (c) fascial space infection ?“ Each is a clinical entity capable of 
precise diagnosis. Because (/>) is usually the result of (a) it is not 
likely to occur within the first forty-eight hours. A weighty problem 
to decide is the differential diagnosis between (a) and (h). 

LYMPHANGITIS 

Organisms, almost always streptococci, gain entrance through an 
abrasion which may be minute. A portion of the hand immediately 
adjacent becomes swollen and painful, and there is often considerable 
elevation of the temperature. Later red streaks, so characteristic of’ 
lymphangitis, can he seen coursing up t lie* arm. It is of cardinal 
importance to distinguish lymphangitis from suppurative tenosynovitis 
and fascial space infection. The two latter conditions require urgent 
operation, while in lymphangitis, at any rate in its early stages, incision 
is highly mischievous. 

SUPPURATIVE TENOSYNOVITIS 

Suppurative tenosynovitis is a condition of great urgency. 
Effective drainage* must be instituted at the earliest possible moment. 
To delay is to sacrifice a finger, a hand, or maybe a life. The tendon- 
sheaths are depicted in Fig. 694. 

General Operative Procedures. — For urgent operations on the hand 
gas and oxygen anasthesia is ideal. Failing this an ordinary general 
anaesthetic may be administered. Raise tin* arm for three minutes 
and apply a tourniquet above the wrist. Now place the hand upon 
a small table and sit down to operate. Small incisions tend to become 
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closed by (edematous tissue. It is advisable not to make the incision 

in the middle line of the sheath but to one side of it, as is shown in 

Fig. 690. The middle line is avoided in order to lessen the tendency 
of the tendon to prolapse. If there is pre-operative clinical evidence 
that a lumbrical canal is involved, this side will be chosen for the 
incision. 

In eases of some standing, as soon as the tendon-sheath is dis- 
played, pus can be seen distending the theca, but in early streptococcal 
infections the tendon can be seen shining through an almost trans- 
parent sheath, and one feels reluctant to proceed. If a clinical 
diagnosis of tendon-sheath infection lias been made, it is essential to 
continue. The tendon-sheath should be opened within the limits 
of the incision. When frank pus is present pay particular attention 
to the condition of tin* tendon. If it has a dull, yellow appearance, 
it will surely slough, and much time can be saved by excising it. If 

it is tnerelt/ excised, the infected upper end will retract and carry 

infection into the palm. To prevent this calamity fix the cut ends of 
the tendons to the periosteum of tin* proximal phalanx by a catgut 
stiteli which will hold them until protective adhesions have formed. 

In fulminating east's of suppurative tenosynovitis the (edema is 
occasionally so pronounced that the blood-supply to the digit is cut 
off. and gangrene is imminent. As the (edema, increases so the pain 
decreases. Such eases require immediate' disarticulation at the meta- 
earpo-phalangeal joint. When this is done the end of the cut llexor 
tendon must be stitched to the edge of the wound, which is left open. 

The Index Finger. -The sheath is opened on the radial side 
(Fig. 696). unless it has been shown at the clinical examination that 
the lumbrical canal between the index and middle fingers is involved, 
when the ulnar side is selected. Should pus ooze out on pressure 
over the lumbrical canal between the first and second lingers, then 
this lumbrical canal is drained best by splitting the web as far as the 
distal palmar flexion crease. If the radial side of the sheath has 
been opened, pressure is exerted over tin* thenar space. When pus 
exudes from the thenar space drain that space (see p. 673). Hear in 
mind the possibility, but great rarity, of infection of the middle palmar 
space from the index flexor tendon-sheath. 

The Middle Finger. Decide whether the lumbrical canal on the 
radial or the ulnar side is the more tender, fn doubtful e uses ehoose 
the ulnar side. If the ulnar side has been chosen and pus can be 
made to well out of the lumbrical canal, carry the incision downwards 
to the distal palmar flexion crease (Figs. 695, 696). In early eases 
the middle palmar space is not involved ; the pus lies between the fhw or 
tendon and the palmar faseia. and a palmar extension of the original 
incision is all that is required. 
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F'uj. Hi)*;. A symposium of incisions for draining infected flexor tendon- 
shea 1 1 1 s . 1. I’sunl incision for openinc an infected tendon-silent h. 2. AYhen a 

lumbrieal canal is infected in addition 1 lie incision is prolonged into the appropriate 
eh space. 3, Incisions for opening an infected ulnar bursa. 4. Incision for 
opening an infected radial bursa, b. Incision for opt uiifj; 
forearm from the hand. 6, Counter-incision list'd in tin* cut 
forearm from the radial bursa. 
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The Ring Finger. — The remarks concerning the middle finger 
apply to the ring finger also, with the exception that if in doubt as 
to which side to open the sheath, choose the radial side. The palmar 
extension for draining the lumbrical canal applies here also. 

The Little Finger and the Ulnar Bursa.- The flexor tendon-sheath 
of the little finger does not always communicate with the ulnar bursa. 
Anatomists report that a channel exists in 50 per cent of eases, but 
clinical experience reveals a continuity of the fifth tendon-sheath and 
the ulnar bursa considerably more often than not (Fig. 607). 



Fig. II97. Tin- connections of Fig. (198. KiinuwTs sij_m for ulnar Imrsilis 

the ulnar bursa. (N.IJ. The ulnar point of maximal t cndrniess in the site marked 

bursa is Mm palmar bursa of Jhitish with a cross, 

anatomy.) 


Special Chmcal Features of Ulnar Bursitis. There is much (edema 
of the back of the hand. There is a fullness of the palm, but con- 
cavity is still present. Usually swelling is well marked above the 
anterior annular ligament. Kanavebs sign is present (Fig. 60S) ; this 
sign passes off in a few days. A communication exists between the 
radial and ulnar bursa* in SO per cent of eases. If the ulnar bursa 
is not drained effectively at an early stage, the radial bursa becomes 
involved also. Thus, if in the course of an ulnar bursa infection the 
thumb becomes Jixed and tender, we may be tolerably certain that 
the radial bursa is infected too. 

Treatment of Suppurative Tenosynovitis of the Little Finger . — 
Make an incision on the ulnar side of the sheath over the two 
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proximal phalanges (Fig. 093). When the tendon-sheath is oceluded 
from the ulnar bursa, a fortunate but rare event shown by limitation 
of tenderness to the fifth sheath, the ineision is eonfined strictly to 
the linger. 

Treatment of Ulnar Itnrsa Infection. —Having made the above 
ineision, exert pressure over the* palmar portion of the bursa. A 
purulent exudate welling up from the inferior end of the wound makes 
an ulnar bursal infection indisputable. Make* an ineision from the 
distal flexion erease towards the base of the palm along the centre of 
the hypothenar eminence, inclining rather to the radial side (Fig. 099). 
A pad of (edematous fat will be seen 
to bulge in the wound. Dissect away 
this fat. Pass a director into the bursa 
from the sheath above and lay open 
the bursa, cutting as near to the ulnar 
side as possible. When the anterior 
annular ligament is reached, exert 
pressure* over the prolongation of the 
bursa in the forea *m. Fsually pus is 
present here as we !. Cut the* anterior 
annular ligamemt. Now drain the* fore- 
arm in the* manner describe on p. (JON. 

Consieler the aelvisabilit v * draining 
the* radial bursa, remembering that the 
two intercommunicate in SO per cent 
of e*ase*s (see Fig.MH). As a general 
rule*, if the infeed ie>n has be*en present 
for more than fort y-e*ight hours and 
the*rc is flexion and rigidity e>f the 
thumb, one should have* no hesitation 
in opening the* radial bursa. 

A fishmonger, aged 48, was groping in a storage* tank when the sharp 
dorsal tin of a fish pierced his little finger. Two days later, when he 
reported at hospital, he was obviously extremely ill his temperature 
registering 103*4 . All the lingers were flexed, but the* little* linger resisted 
extension and was more swollen than the remainder. There was a puffy 
swelling above the wrist, which was tender. The thumb resisted extension, 
and great pain was caused when extension was attempteel. The lift h 
tendon-sheath, the ulnar bursa, the* radial bursa, and the forearm were 
drained. Ant ist reptoeoeeal serum was administered. Progress was slow. 
The tendon of the little linger was e*xe*ised as it was sloughing. After 
this progress was more* rapid. The end-result was satisfacteiry , particularly 
after the little linger hael been amputated, which was done one month after 
all the wounds had healed. 

The Thumb and the Radial Bursa. — 'The radial bursa (Fig. 700) 
is the extensiem e>f the sheath of the llexor longus pollieis. The 



Fitj. ( » ! . * 0 . Incisions fur draining 
suppurat i\ e t enn^y ir >\ it is <>1 t. la' lift li 
diidt cnmplicai <*d l>y ulnar bursitis. 
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tendon-sheath begins at. the base of the distal phalanx of the thumb. 
It passes through the thenar eminence under the anterior annular 
ligament, where it ends, its blind extremity resting upon the pronator 
quad rat us and under the ilexor profundus digitorum. 

Clinical Feat a res of Tenosynovitis of the Fhwor Longus Poll icis. 
Flexion of the distal phalanx of the thumb, with rigidity and tender- 
ness over the sheath, and maximal swelling just above the anterior 
annular ligament, combine to make a classical picture of suppurative 
tenosynovitis of the Ilexor longus pollicis. 


/*’/</. 701. All end result of combined 
infect i< >n i>1’ the radial Mini ulnar }>urs;c. 
There is considerable det i m 1 1 i t \ . lint u it h 
r-d Ural ii mi 1 1.<‘ limnl became \ cry ihHul. 

The reader's attention is directed specially to the communicat- 
ing channel between the radial and ulnar bursa*. Jt cannot be em- 
phasized too strongly that in early secondary involvement of the ulnar 
bursa from the radial there is no gross swelling of the palm. If 
there is even a suspicion of ulnar bursal complication in a ease of 
radial bursitis which has persisted more than forty-eight hours, both 
the radial and the ulnar bursa* should be laid open at the same time 
(Fig. 701). 

iterative Technique.- Somewhat on the radial side of the front 
of the proximal phalanx dissect, down upon the tendon of the flexor 
longus pollicis. Follow the sheath through the thenar eminence, 
separating the muscular masses, the short thenar muscles, which form 




Fit/. 700.— Tin* connect ions of 1 1 if 
radial bursa. (N.B. The radial bursa is 
(hr sheath of the Ilexor Ioultus pollieisj 
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the eminence (Fig. 702). The tendon lies nearer the palm than one 
is inclined to think. The dissection is carried down to within a 



///. Tni'. 1 i.ci -uni's jor t Ira n ia<_'o of mi| »| airal i\ o I rim^ im\ ii is of 1 h< 
:!<\or I o 1 1 j- : i - | m 1 1 1 i ■ i « •« . 1 1 1 1 » ! i « • . 1 1 • >< 1 l>\ r.nh d lmr-i:is* 



I'ni. 7 0 -* i . Infootion oi tho foroartu via t ho radial lairsa in an infootod laooratod 
wound of tho t 1 1 1 1 1 1 d >. Tim incision for draining 1 1m foroarm is shown (A), and 
also i h(> proposed ur ision for oponiiiLr up tho shout h ot tho lloxor lonjjnis pnlliois. 


thumb’s breadth of the anterior annular ligament, but no farther, for 
the motor nerve to the thenar muscles crosses the sheath between 
this point and the anterior annular ligament. 
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Drainage of the radial bursa is carried out by the ulnar forearm 
method (see belo re), supplementing it with a eounter-ineision on the 
radial side {Figs. 702, 703). 

In severe infections and delayed eases primary removal of the 

tendon of the llexor longus pollieis 
should receive consideration. This 
tendon is particularly liable to die 1 
and remain for weeks causing the 
infection to persist, jeopardizing 
other structures. The loss of the 
tendon is to be preferred to the loss 
of the motor nerve to the 1 thenar 
eminence 1 . 

Femoral of the Whole Tendon 
of life Fle.ror Longus Pollieis. 
Having 1 laiel e>pe‘U the tenelon-she*at h 
as far as a thumb's breadth from 
the ante‘rie>r annular ligament, eliive-t 
your attention te> the anterie>r sur- 
face of the wrist, and here* make* an 
incision a ejuarter of an ine*h te> 
the radial side of the middle line*. 
Dissert e>n the* radial siele* e>f the 
llexor suhlimis digitorum. Pass a 
probe* along the* te*nelon-sheat h until 
its e*nel is identified in the* forearm, 
anel by its aiel finel the llexor longus 
j)e)llieis in the Ibirarm. Detae*h the 
te*ndon at its inse*rtion anel pull it 
threuigh until it appears in the* fore- 
arm. The* te*ndon is pulled elown 
until its muscle belly appears. This 
is transfixed with a stitrh, whie*h anchors the* muscle in the woune! 
(Fig. 704). The tendon is then e*ut away. 

INVOLVEMENT OF THE FOREARM FROM THE HAND 

KanaveTs injeetie)ii e*xj)e i rime*nts have proveel e , e)ne*lusivelv that 
in rupture e>f the* raelial and ulnar bursa 1 the* spread of pus te> the* 
iorearm oe*e*urs along the plane between the flexen* profundus on the 
one hanel, and the premator ejuadratus anel intemsse*e)iis membrane e >n 
the othe*r (Fig. 705). It is in this deep plane that pus first trae*ks up 
the arm, and only late in the course e>f the disease* ele>es it bee*ome 
more supe*rfieial. Utilizing this knowleelge*. drainage e>f the forearm in 
infections from the hanel can be carried out with precision (Fist. 706). 



/'i<f. 704 . - - Kxei.sioii ol‘ (lie I ( “lx 1< »l i of 
t ho flexor longus pollieis. 
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Drainage of the Forearm in all Infections of the Forearm from 
the Hand (Fill. 707). — Palpate the styloid process of the ulna, and 
commence the incision 1| in. above this point, the better to avoid the 
radial artery on the radial side. The incision is made on the ilexor 
surface of the ulna and passes right down to the bone* (see Figs. 009, 
708). It is at least two inches long. A lwcmostat is thrust across the 
flexor surface under the ilexor tendons and the jaws art* opened. If 
the radial bursa is involved, make a counter-incision on the radial side 
(see Fig. 702). The linger is passed into the incision and the flexor 



Fi<f. 707. Infection of tin* forearm from tin* palm. Incisions for <lrainin>i 
t lie sj > t i.c •€ * I »< *i H ‘<i.l 1 1 1 hr Ilexor tendons. 'The < I < » 1 1 < *< I line shows 1 lie position ot the 
incision when il is found 1 lmt the pus lias extended far up the forearm. 

tendons are sought. If the tendons are not at once apparent, flexion 
and extension of the fingers will reveal them, and flit* exploring finger 
passed deep to them comes to lit* on tin* interosseous membrane. 
In the ease of the radial bursa a luemostat is passed from the palmar 
incision until its beak is felt by the exploring linger. The distal end 
of the radial bursa is ruptured thoroughly. The saint* procedure is 
adopted in the east* of the ulnar bursa. A drainage tube is unnecessary. 

AFTER-TREATMENT OF SUPPURATIVE TENOSYNOVITIS 

At the conclusion of an operation for a serious hand infection 
give an intravenous injection of mereurochromc. In Hit* east* of 
infections of tendon-sheaths, immediately after operation apply a 
malleable dorsal splint bent at the wrist so as to hyperextcnil the 
hand. This prevents prolapse of tendons and mitigates dropped wrist. 

First Day . — Assuming that the operation has been done in the 
evening, on the following morning hot saline baths art* begun, an arm- 
bath being almost a necessity (Fig. 70S). The baths are continued for 
two hours at a time, with three-hourly intervals, during which time 
gauze soaked in paraffin is applied. In the evening a large magnesium 
sulphate fomentation is applied, hyperextension being maintained by 
splinting, and morphia ordered if the patient is not sleeping. 

Second Day. -The same routine is followed. 
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Third Day. — The hand is examined closely, and if it looks sodden, 
only one bail) is ordered. The sister in charge of the ease is asked 
to put on gloves nod gently 'move the lingers in t lie* bath. She is 


requested not to squeeze* tin in order to try and express pus 

while* dressing the wound. 

Fourth Duff.— Saline baths are stopped. 1 have tried a bath oj 
liquid paratlin with some success. The pus falls to the bottom and 
can be removed. The para Min can be 
and This 

may practise moving the lingers. V 

Fifth Day. Fsually the magne- I 
si um sulpha t (* foment at ions at night are I 
stopped and a paratlin dressing is sub- H 
stitutcel. Artificial sunlight is applied H 
to the arm and hand. If the* wounds H 
are* malodorous. hydrogen j)e*roxiele* H 
instillations, followed by irrigation H 
with cusol, are* re*ee)inme*ndeel. H 

SOME COMPLICATIONS NOT CONSIDERED I 
ALREADY H 

in all serious infections of the H 

hand, afte*r the* fifth day an X-ray 

should be taken. If necrosis e>f the 

phalanges (Fig. 709) is present, even- 7( ,„. sk j llf!mn ,f » <•«*,■ „f 

tual amputation of the eligit is te> be snppnmtiye ienosyno\iti »f the index 
. , ... . 1 tinker complicated by necrosis of a 

re‘(‘()mme‘nele*el. It is unwise* te> ampu- phalanx, 
tate be*fore the infeetiem has abated. 

One tendon- sheath may become involved from another via the luin- 
brical canals. 


1 have trieel a bath of 
alls 1e> the* bottom and 



/'/</. 7(H). -Skiajrran »f a case of 
snppnrat i\ e 1 enosynov St i >f the index 
tinker complicated by necrosis of a 
phalanx. 
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Sloughing tendons should be excised. In eases of prolonged 
suppuration of the upper wrist it is probable that a tendon or 
tendons are sloughing beneath the anterior annular ligament. 

Secondary haemorrhage in the palm or at the wrist should be 
treated by ligature of the brachial artery. 

INFECTIONS OF THE FASCIAL SPACES 

There are seven fascial spaces where pus can accumulate : (1) The 
pul]) space ; (2) The thenar space ; (3) The middle palmar space ; 



/'Vr/. 710. — Cross-section of a linger showing the reJut kinship of the dorsal 
subcutaneous and dorsal suh-aponeurot if spares. Those spares are continued 
downwards on to 1 lie hack of the hand, hearing t he same relationship to the extensor 
tendon. 


(4) The dorsal sub-aponeurotic spa 



Fig. 711.— -Too often the back of the hand is 
incised when pus lies in the palm. (Edema of the 
dorsum, which is often present in infect ions of t la* 
hand, gives rise to a swelling which pits on pressure. 


(5) The lumbrical spaces (lour 
in number) : (6) The dorsal 
subcutaneous space : (7) The 
hypothenar space. The first 
live arc dealt, with in detail 
below. The last two do not 
require the same individual 
attention, and will be dis- 
missed briefly. 

The Dorsal Subcutan- 
eous Space allows pus to 
escape all over the hand. 
Its relationship to the dor- 
sal sub-aponcurotie space is 
shown in Fig. 710. Atten- 
tion is directed especially to 
the rarity of pus in the hack 
of the hand. Over and over 
again one has seen the back 
of the hand incised when 
the pus is in the palm. The 
loose dorsal subcutaneous 
space readily becomes puffy 
from (edema (Fig. 711). If 
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the* swollen hack of* the hand pits on pressure, it is safe to assume 
that pus is not present there. If the back of the hand is not only 
swollen but also indurated, it is probable that an incision into that 
area is indicated. 

The Hypothenar Space, unlike the thenar space, is strictly local- 
ized. It does not communicate with any other space or tendon-sheath, 
and it is of comparatively small surgical importance. 

The Pulp of the Finger : The Terminal Fascial Compartment. — 

The pulps of the fingers and thumbs are subjected to more pricks, 
and therefore infections, than any other part of the body. Nature 1 has 
provided in this situation an effective, closed fascial compartment. 
This compartment extends from the tip of the digit to the level of the 
epiphysial line of the terminal phalanx — that is. a quarter of an 




i'nj. 7 I The terminal fascial 
compart mrnl in the pulp of a finder 
or t liumh. 


inch distal to the* last interphalangcal crease (A7g. 712). Want of 
knowledge of the 1 limitations of this e*ompartmcnt is serious, anel may 
prove 1 elisast rous. 

A man of gr> ran a file* into the tip of his inelex finger, and suppuration 
followed. He* attended a Casualty Department as an out-patient fe>r two 
days. anel them the 1 finger was incised on the* palmar aspect of the pad, 
the ineision passing just proximal to the 1 terminal interphalangeal e*rease. 
In other words, the ineision encroached upon the* territory of the tendon- 
sheath. Forty-eight hours later suppurative teimsynovitis ensued, which 
was not recognized for three days. Eventually amputation at the shoulder- 
joint failed to stay the 1 onslaught of' the septic process. 

In infections limited to the pulp, to allow the incision te> extend 
in a proximal direction any farther than half an inch fre>m the terminal 
llexe>r e*re*nsc is to break a surgical commandment- by permitting the 
knife te> enter hallowed ground. 
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Management and Treatment of Pulp Inj'eet ions.- —If tenderness is 
most marked over the pulp of the linger, it is permissible to wait tor 
loealization of pus to the aforementioned compartment, but do not 
wait for fluctuation. Give hot saline baths and 
fomentations. When the pulp feels indurated 
is the time to open. 

Place a tourniquet in tlu k shape of a rubber 

catheter around the base of the finger. A deep 

hockey-stick shaped incision (Pig. 71. ‘3) is made 

into the pulp. No drainage material is used. 

Fomentations are applied for forty-eight hours, 

then paraffin dressings are substituted. The 

wound is irrigated daily with cusol squirted in 

by an aspirating syringe. 

In late eases, as soon as t I k.* incision is 

made the diaphysis of the terminal phalanx 

Fi(f. 7 ii . — Jvadio^ru])! literally falls out of a pocket of pus. In earlier 

showing necrosis ol the ter cases tllC OUSCl of OstcoiU Vclit is UiaV 1 )C 1 )1C‘- 
minnl phalanx. . . • • 1 

vented, but this is a distinctly rare event. 
Usually some days or weeks later the diaphysis is picked out of the 
wound as a sequestrum. After sequestrectomy the wound heals within 
a week. It leaves a shortened phalanx with rather an ugly curved 
nail, but with full functional activity of the 




digit. In young children regeneration of 
the diaphysis sometimes occurs. In the 
interval between the incision and the 
healing of the wound or the removal of a. 
loose sequestrum a weekly X-ray (Pig. 714) 
is desirable. 

The Thenar Space. — Infections of the 
thenar fascial space produce much swell- 
ing. There is ballooning of the thenar 
eminence (Pig. 715). The thumb meta- 
carpal becomes pushed away from the rest 
of the hand. Flexion of the distal phalanx 
may be considerable in this condition, but 
it lacks resistance to extension, which is so 
well defined in suppurative tenosynovitis 
of the Jlexor longus pollicis. 

Boundaries of the Thenar Space. - 

On the palmar aspect — the palmar 



fascia, which in this situation is thin and 
elastic. 


Fill. 7 IT), 
t henar space, 
thenar einint 


‘inn of the 
nin^ of the 
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On the dorsal surface —the adductor transversus pollicis. 

On the ulnar side — a septum of strong fascia attached to the 
middle metacarpal bone. This septum separates the thenar from the 

middle palmar space ( Fig. 710). 

Source of Infection. — The 
thenar space may become infected 
directly from a wound, but much 
more frequently it is involved by 
the bursting of the tendon-sheath 
of the index linger. Exception- 
ally it is involved in the same way 
from the flexor tendon-sheath of 

PA MAH FASCIA 


FLEXOR TFNDON 
OF INDEX AMD 
ITS L'JMBR'CAl 

lA^SEPTUM 8F PARAT I N 1 
*^THENAR FROM MIDDLE 
PALMAR SPACF 

MID 

PALMAR 
SPACE 

*~‘mi DDLF 

METACARPAL 
BO n E 

A B 

A, The relative posit ions of the thenar and middle palmar fascial 
tli** three divert ieula tniui t lit* middle palmar space. B, Diagram 




Fill. 7 Iti. 

spaces. Note 
of a. transverse section through the thenar space. 


the middle linger, and still more ra 
tendon-sheath. 

Drainage of an . Ibscess of the 
Thenar Space . — Operation is imper- 
ative, the danger of delay is great. 
The results of opening a non- 
infeet ed space are minimal. 

Thu incision is made in the 
dorsum , and is shown in Fig. 717. 

Fi<j. 717. Incision for draining the 

t henar space. 

Cut down on the radial side of the 
metacarpal bone of the index linger. 
Take a laemostat. introduce it into 
the incision, pass its nose across the 
palmar aspect of the bone, when 
the thenar space will be entered. 


Ay from the flexor longus pollicis 



k. s. 43 
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Do not thrust the luemostat hut her than the radial side of the middle 
metacarpal, or the middle palmar space will he endangered. This 
technique gives perfect- drainage, and no tube or other drainage 
material is necessary. 

It is essential of course* to t real a suppurative tenosynovitis of 
the index linger , if such is present, at the same time (see p. (>;>!)). 


The Middle Palmar Space. — Infections of the middle palmar space 
give rise to those enormous hands which may he likened to a whale's 
flapper. Obliteration of the concavity of the palm, with slight bulging 
thereof, is almost pathognomonic of the condition. Tilt* eonvexitv 
oi the palm is never great, because the resistance of the palmar fascia 
is so strong. (Edema may obliterate concavity, hut it never produces 
convexity. Then* is no point of maximal tenderness in middle palmar 
space infections. 

Boundaries of the . Middle Palmar Space . — 

On the dorsal aspect fibrous tissue separating it from interosseous 
muscles. 


On the palmar aspect fascia separating it from the flexor tendons 
of the fingers with their lumbricals. 

On the radial aspect — that fascial septum attached to the middle 
metacarpal which separates it from the thenar space. 



t* Cl- 7 J 8. — incision lor draining tlic 
middle palmar space. On no account, 
drain the space directly through the pnlm. 


The middle palmar space has 
three diverticula, which are the 
lumbrieal canals of the middle, ring, 
and little fingers (.see Pig. 716, A). 
It is overlapped on the ulnar side In/ 
the ulnar bursa , and therefore must 
never be incised directly from the 
palm, otherwise the ulnar bursa 
will become infected, a verv grave 
matter. 

Sources of Infection. ----- The 
middle palmar space may become 
infected from rupture* of t he tendon- 
sheath of the middle, ring, or little 
finger. It can also be infected 
directly by penetrating wounds of 
the palm, or from osteomyelitis of 
the middle and ring metacarpal 
bones. Very rarely infection of 
this space occurs as an extension 
from the thenar space by a bursting 
of the septum which divides them. 
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/ )ra mage . Direct attack being forbidden absolutely for reasons 
given al)ove, efficient drainage of llie middle palmar space may be 
secured via a lumbrieal canal. Id 1 is is effected by opening up the 
web between the ring and middle fingers or the ring and little fingers. 
If a choice (exists, the former is chosen (Fig. 718). The fingers are 
spread. The incision begins on the dorsum, and passes over the web 
on to the palm, but never beyond the distal llexion crease. The 
incision is deepened. Pressure is exerted over the middle palmar 
space. II’ pus wells up, a grooved director is inserted along the 
lumbrieal canal. The incision is extended until the web is split com- 
pletely almost to the distal llexion crease. A closed luemostat is now 
inserted under the flexor tendon and its jaws are opened widely. No 
drainage material is necessary. 

Usually an abscess of the middle palmar space is secondary to 
suppurative tenosynovitis of the middle or ring finger, which of course 
will require appropriate attention (see pp. bah, (>(>2). 

Treatment of Combined Middle Palmar and Thenar Space Involve- 
ment. — The middle palmar space is drained by the method just 
indicated. The forceps are passed under the flexor tendons and made 
to pierce the fascial septum attached to the middle metacarpal bone. 
The beak of the hiemostat passes on superficial to the adductor trans- 
versus. and is made to appear in the dorsum between the metacarpals 
of the thumb and index linger. A counter-incision is made here, 
and a narrow piece of corrugated rubber is drawn through so as to 
project through each incision. The drain is removed at the end of 
t wen ty- four hours. 

The Dorsal Sub-aponeurotic Space. Once more attention is 
directed to the rarity of suppuration on the dorsum of the hand. The 
great adema of the dorsum in palmar infections is due to the loose 
connective tissue on the back of the hand, which is rich in lymphatics. 
Pitting on pressure is a sign of (edema. If this gives place to indura- 
tion. pus is present. 

Drainage. Dorsal incisions are made in the inter-metacarpal 
spaces. Usually two suffice (Fig. 71b). 

Treatment of Combined Infection of the Middle Palmar and 
Dorsal Sub-aponeurotic Space. —This combined infection is a sequel to 
an infected compound fracture of the metacarpal bone, or to osteo- 
myelitis thereof. It is drained most elliciently by a through-and- 
through incision from the palm to the dorsum. The point chosen for 
the incision lies on the middle palmar flexion crease, between the 
ring and middle fingers, thus avoiding the ulnar bursa and the thenar 
space. The palmar fascia is incised, and luemostats are driven through 
tlie interval between the ring and middle metacarpal bones until they 




INFECTIONS OF THE HAND 


677 


protrude on the dorsum, where the skin is incised over the protruding 
points. A narrow piece of corrugated rubber is drawn right through 
the thickness of the hand. The drain is removed at the end of twentv- 
four hours. 

The Lumbrical Spaces.— The lu rubrical muscles, or rather the 
canals in which they lie, play a large part in serious infections of 
the hand. They act as conducting channels for pus to travel from 
lingers to palm. It is advisable to be able to picture them clearly 
(Fig. 720). They arise from the flexor profundus digitorum tendons, 
the outer two by one head, the inner two by two heads. Their 
tendons pass around the radial side of the corresponding digit to 
reach the expansion of the extensor communis digitorum, into which 
they are inserted. The lumbrical canals often convey pus to the 
dorsal part of the web between two lingers. 

Drainage. -The lumbrical spaces are exposed and drained by 
splitting the interdigital web. 


PARONYCHIA 

Paronychia is not a source of grave infection. The most serious 
complication is necrosis of the terminal phalanx, which only occurs in 
about 7 per cent of eases (Molesworth). Pus is present under the nail 
in 6.‘5 per cent of cases. The correct treatment is indisputable. It is 
early operation. 

Elevate the hand for three minutes and apply a tourniquet in the 
form of a rubber catheter around the base of the linger. Make two 
lateral incisions as shown in Fig. 722, a ; in very early cases a unilateral 
incision sulliees (Fig. 721), but it is wise to err on the side of radicalism. 
Avoid cutting the nail-bed by keeping the incisions 
well lateral ; if the nail-bed is cut, the new nail 
will grow up permanently split. Dissect down the 
flap. 

1. There is no Pus Under the Nail. — In this 
case the operation just described sulliees. A 
wisp of gauze soaked in liquid parallin is inserted 
under the llap (Fig. 722. b). Hot. moist dressings 
of magnesium sulphate are applied to the 7 choir 
finger for forty-eight hours. After that time 
local liquid parallin dressings are alone employed. 

2. There is Pus under the Nail. — After the llap (Fig. 722, a) has 
been turned down, insert one blade of a pair of scissors on the flat 
under the base of the* nail and remove the portion of nail B (Fig. 722, c). 
It is unnecessary and harmful to remove the portion of nail A unless it 



Ft(f. 7 - 1 . — Incision 
for very early unilater- 
al paronychia without 
subungual suppuration. 
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is detached. The portion A will exercise a protective action until the 
new nail prows up and forces it away — a process which takes about 
\WO months. 



Fty. 122. Incisions for the treatment of paronychia . a. Paronychia, incisions 
for turning back the flap. h, A wisp of gauze soaked in paraffin is used to maintain 
elevation of tin* flap. r. When there is pus under the nail the portion B is 
removed and the portion a is retained. 
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CHAPTER XU 

BURNS 

General Treatment in Severe Burns. ---If the patient is suffering from 
shock, first treat the shock. Proscribe a suitable dose* of morphia, 
or. in the ease of a small child, nepenthe. The foot of the bed is 
raised and warmth applied. Salines are administered as necessary. 

Treatment of the Toxaemia of Burns. — Continuous intravenous 
saline, by diluting the toxin circulating in the blood, is often of con- 
siderable help. Hyperpyrexia must receive immediate attention by 
cold sponging to the skin which is not burnt. Alkalis by mouth are 
given to mitigate acidosis. In the most severe types exsanguination- 
transfusion offers some hope. 

Exsanguination-trans fusion. — The toxin is in the circulating 
blood, and to save the patient's life its concent ration must be reduced. 
This can be effected by bleeding the patient and then transfusing 
him with matched blood. In an infant 120 e.e. of blood are removed 
and 150 e.e. given. In a child of three. 250 e.e. of blood are removed 
and 000 e.e. given. In an adult half to three-quarters of a pint of 
blood is removed and one pint given. 

Local Treatment. -The treatment of burns by tannic acid was 
introduced in 1025 by E. Davidson of the Henry Ford Hospital, 
Detroit. l .S.A. His work has revolutionized this branch of surgery. 
'Fannie acid forms a leathery coagulum (Fig. 720) protecting the area 
denuded of skin and the exposed nerve-endings, thereby preventing 
much suffering. More than this, tannic acid fixes proteins and their 
metabolites, thereby locking up in the coagulum toxins which would 
otherwise be absorbed. The dreaded toxicmia of burns is prevented, 
and consequently more patients recover than formerly. The tannic 
acid method can be commenced as late as seventy-two hours after 
the accident, whether other methods have been used or not. After 
this time the danger of toxicmia. which is most in evidence between 
the sixth and the twenty-fourth hours, has to a great extent passed. 

Special Warning. —No water must come in contact with the 
coagulum, otherwise the toxins will be liberated. I know of a 
dramatic example of this danger. A man had a large burn of the 
abdominal wall and thigh treated by tannic acid. On the eighth day 
slight sepsis was observed about the coagulum, but the patient was 
comfortable and gave rise to no anxiety. Fomentations were ordered 
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by some one unfamiliar with the treatment, and in fort \ -eight houi 
the patient was dead. 





/'V/. 723. -liurns treated hy tannic acid. A, Condition m the sixth day the 
has turned jot black ; B, Tho same patient after i o tannic acid coatine 
tad peeled oft. 


Cleansing the Burnt Area. —Infinitely the most important part 
of the treatment is cleansing and sterilization of the burnt area. II 
the tissues involved are rendered surgically clean subsequent, sepsis 
is improbable, and scarring will be reduced to a minimum. In order 
to carry out effective cleansing a general muesiheiiv is nsualltj neeessarij , 
gas and oxygen being by far the best in this instance. 

Preparation of the Solution.— The 40 per cent solution of tannic 
acid in 1-1000 acrillavine appears to be the best. It is prepared 
by dissolving two ounces of tannic acid powder (approximately a tea- 
cupful) in live ounces of 1-1000 acrillavine in water. 

Technique of the Tannic Acid Treatment. — 

1. Open the blisters and cut away loose epithelium with scissors. 

2. Scrub the burnt area and all the unburnt surrounding skin 
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with a boiled loofah soaked in ether soap. Ablution must be most 
thorough, leaving a clean, raw surface. 

A])plv surgical spirit to the whole; area. 

4. Dry with ether applied on a swab. 

a. Paint with the 40 per cent tannic acid solution, applied with 
a swab or a brush. 

0. Dry, preferably with an electric hair drier (Fig. 724) ; failing 
this with an ordinary fan or a folded towel. 

7. The burnt area becomes a golden brown. This is the signal 
that the anaesthetic can be discontinued. 

<S. As the patient is coming round from the amesthetie three 
or four more applications of the 40 per cent solution are applied, 
the part being carefully dried 
between each. 

By this time the area being 
well tanned, it is covered with 
a sterile towel and the patient 
returned to bed, where* he is laid 
upon a sterile 1 she*et and covered 
with a cradle. Electric bulbs are* 
hung inside the* cage to assist in 
keeping the eoagulum dry. To 
avoid the area becoming moist- 
ened with sweat, the bedclot lies 
should be reduced to a minimum. 

Ant i-shoek t reat ment is continued 
in ne*eessary ease*s. The* nurse 
shoulel be instructed to prevent 
all soiling of the* treated area and, 
above all. to see that it is kept dry. The 1 next day the* areas are; 
inspected, and the eoagulum, which by now is thick and of a rich 
brown colour, is strengthened by a further application of the 
solution. The eoagulum continues to darken in colour for two e>r 
thre*e* days until it be*e*e>mes almost jet -black. As soon as the 
eoagulum has hardened the application of elrcssings is no longer 
necessary. 

In uncomplicated eases the* proee*ss of healing proceeds apaee 
under the protective* covering. The covering should not be interfered 
with until it loosens, when it can be peeled off (Fig. 725). This takes 
a varying pe*riod aceending to the* ele*pth of the burn — usually a 
matter of twelve to fourteen days. After the e*overing has been 
removed the area is protected with gauze sme*ared with sterile vaseline 
and bandaged. Elastoplast plaster elrcssing is a goed alternative. 
Skin-grafting is performed in necessary eases. 
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Modifications and Additions to Suit Particular Circumstances. - 
In children the arms and le^s must he fixed to the sides of tlu* eot hy 
turns of bandages. Splints may he advisable (Fig. 726). 



Fig. 7 '2~>. -Treat inciil of burns by 1 lit' tannic acid method. I >*■« pin mat ion of 

the eoa^ulum. 

Burns of the Head and Face. — Evipan anaesthesia or ether ana-s- 
thesia administered hy a Shipway's apparatus allows access to the 
face. 

The eyes must he protected with wads of wool soaked in saline 
and the nostrils plugged with the same material. 



Fig. 7 2 <». — Splints applied to fix the limbs in a. ea.se of burns in a child, 
i ( Hy kind permission of 'Surgery, Gynecology and Obstetrics.’) 

The face is then scrupulously cleansed and sterilized in exactly 
the same manner as that described already and the 40 per cent solu- 
tion of tannic acid is applied. The patient should he under the 
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surgeon's observation until he is round from the anesthetic, when 
he is sent hack to the ward w ith no dressings, hut the head lying on a 
sterile towel. 

Hums of the Huttoeks and Perineum . -—Especially in children, pre- 
caution must he taken to avoid the eoagulum becoming w T et with 
urine. As soon as tin* eoagulum has set. paint the area with a thick 
coat of collodion or ‘new' skin’, which renders it, to a great extent, 
waterproof. The bowels must be kept empty with cnemata. 

Supervention of Infeet ion. -'Mild infection characterized by the 
discharge of scropurulcnt fluid in a localized portion of the periphery 
of the burnt area, together with some reddening of the skin, need 
not occasion alarm, and expectant treatment should be continued. 

Gross infection, where pus accumulates beneath the eoagulum, 
must receive attention. With scissors a window is cut in the eoagulum, 
and the pus allowed to drain away. In other eases it may be wise 
to remove the whole of the eoagulum. Again it must be emphasized 
that a watery solution must not be used to soften the eoagulum, 
because of* the danger of releasing imprisoned toxins. It should be 
softened with vaseline, after which it can be removed readily. The 
underlying purulent wound may then be treated with cusol dressings. 
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THE BLOOD 

ANAPHYLAXIS (SERUM SHOCK). 

Skkum therapy is advised in many conditions in this work. Conse- 
quently it is necessary to draw the reader’s attention to the curious 
and alarming phenomenon of anaphylaxis. Severe anaphylactic shock 
is comparatively rare; it has been estimated that it only occurs in 
one ease in 20,000, but experience would dictate that this estimate is 
too sanguine. 

Prevention. — 

1. Inquire whether the patient has had serum administered 
in any form previously, also whether he suffers from asthma or 
hav fever. 

2. Inj ect a few minims of the serum subcutaneously, and wait 
half an hour to see if it produces a local urticaria. 

8. If a large dose of scrum is to be given intravenously inject 
half or three-quarters of the proposed dose intramuscularly three 
or four hours before, and note the result. 

4. If serum is diluted with a large 1 volume of saline, and the 
mixture given intravenously by the continuous method, symptoms 
of anaphylactic shock are improbable 1 . 

5. When giving serum intravenously always have* at hand a 
syringe filleel with 1/100 gr. of atropine and some adrenalin ready 
to inject immediately in case of suelelcn cyanosis e>r respiratory spasm. 

0. Profuse perspiration, he*adache, anel, occasionally, venniting 
may occur during the introeluetiem of serum intravenemsly. If any 
of these, e)r other untoward symptoms, are* ne)tie*eel, ste>p the intra- 
venous injection at one*e*. When the* patient's conelition has improves! 
inject the serum intramuscularly : 100 e*.e*. e>f serum at blood lu*at 

can be given almost, painlessly into each gluteal mass, but usually, 
from a therapeutic pe>int of view, the intramuscular remte is inferior 
to the intravenous. 

7. After a successful intravenous administration a errtain amount 
of she>ck is to be expecteel. The patient should be* well wrappe*el up 
and ])rovide;el with hot-water bottles. 

Anaphylaetie* shock often comers on with dramatic sueldcnncss. 
There is dilhculty in breathing, followed, in the most acute forms, 
by asphyxia. In e>tlier cases there are prememitorv he*adae*he*s anel 
the patient complains e>f loss of vision. Gastro-intest inal symptoms 
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arc sometimes in evidence, and blood and mucus are passed per 
rectum. Distressing urticaria and swelling of the lips and other 
mucous membranes are usual. Oliguria and albuminuria complicate 
the ease. 

The immediate treatment is to clear the airway and perform 
artificial respiration if necessary. Oxygen and C0 2 , if at hand, 
should bo administered. Inject 10 min. of adrenalin and 1/100 gr. of 
atropine as soon as possible*. 

Scrum rashes accompanied by arthralgia and pyrexia are com- 
paratively frequent after a large dose of any serum. The exhibition 
of calcium and the injection of adrenalin is sometimes beneficial in 
scrum shock. 

SEPTICEMIA (WITH SPECIAL REFERENCE TO STREPTOCOCCAL 

SEPTICEMIA) 

The main hope seems to lie in flooding the circulation with 
antitoxin as early as possible. Blood transfusion is also undoubtedly 
beneficial. In streptococcal cases commence by giving concentrated 
streptococcal (scarlet lexer) anti-toxic serum (Burroughs Wellcome 
and Co.). M) e.e. intramuscularly. If the patient tolerates this well 
a further GO e.e. should be given intravenously, either diluted with 
the blood, in the course of a blood transfusion, or admixed with saline 
and glucose as a continuous intravenous saline. When the serum 
is diluted in saline and administered intravenously, a much larger 
dose can be given, and in addition the saline will be beneficial. 

HEMOPHILIA 

The subjects arc always males, and a familial history of trans- 
mission through the maternal side of tin* family can usually lx* 
obtained. Coagulation of blood fails to take place because of a fault 
in the prothrombin. 

A. 1).. a boy of 9, cut his head. It was a deep cut extending through 
the epicranial aponeurosis. The wound was sutured during the afternoon 
in the casualty department. At 10 p.m. he was admitted with a large 
extravasation of blood into the* danger area of the seal}). The dressing 
which had been applied was soaked in blood. A stitch was removed, and 
a large quantity of blood evacuated from beneath the epicranial aponeur- 
osis. The wound was resutured, and pressure was applied by means of a 
chin-strap. Next morning his condition had improved, and the chin-strap 
was released in order to allow him to feed. The bleeding restarted, and 
continued all day, in spilt* of Wright's styptic, iron and alum, and other 
attempts to stanch the lnemorrhagc. Ity this time he was profoundly 
aiuemie and his gene ral condition gave rise* to considerable anxiety. Twenty 
e.e. of blood from another patient were given subcutaneously into the 
abdominal wall. The Inemorrhage soon ceased, and recovery was unevent- 
ful. The same patient was seen five years later with a hivmophilic arthritis 
of his knee. 
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J. G., a male, aged 5, was admitted with epistaxis of three days’ 
duration. He had vomited large quantities of swallowed blood, and was 
in extremis from amrmia. There was a typical history of familial bleeding. 
Twenty c.e. of blood were collected from a patient who had just had appen- 
dieeetoinv performed. The posterior wires were plugged with gauze soaked 
in adrenalin and a little of this foreign blood. The remaining 1/5 c.e. were 
injected into the child's abdominal wall. Recovery. 

It will thus be seen that the essential feature in hamiophilia is 
to supply even a small quantity of foreign blood containing pro- 
thrombin. As a rule it is quite sufficient to inject this blood sub- 
cutaneously, which saves the delay of grouping the patient for a 
transfusion. Rlood transfusion can be performed later in eases in 
which it is necessary. 

Recent research indicates that bleeding in lacmophilies can be 
arrested by the local application of the venom of Russell's viper. 
The venom is kept in the dry state to prevent decomposition, and is 
applied in 1 10,000 dilution. In this strength the venom still possesses 
powerful coagulant properties, but is harmless. 
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CHAPTER A LIU 

ACUTE SPECIFIC INFECTIONS 

TETANUS 

k ‘ Not a moment should he lost in administering antitoxin ” (War 
Ollice Committee on Tetanus). 

A huteher of Lichfield, aged 26, whilst driving an unruly calf, got his 
thumb scored by the rope, and soon afterwards was thrown down in the 
mud. On his way home he had the thumb painted with iodine and 
bandaged. Nine days later his jaw became stiff. On the tenth day. whilst, 
eating his tea. the jaw became locked. At 7 p.m. his neck became stiff, 
but then* was no pain. During that night spasms developed. In tin* 
early morning he was sent in an ambulance to birmingham. 

On admission there was trismus, head retraction, and opisthotonos 
coming on in sj>asms. His temperature was 09 and pulse 100. As soon 
as he was in bed morphia j gr. was administered : ehlorctone gr. 20. with 
sullieient olive oil to dissolve it. was ordered to be given slowly into the 
rectum : 20,000 units of antitetanic serum were given intramuscularly. 

The same (‘veiling he was amest het i/.cd with chloroform. Lumbar puncture 
was performed, and 16 e.e. of cerebrospinal fluid allowed to escape. Then 
10 e.e. of burroughs & Wellcome's concentrated antitoxin ( 10,000 units) 
was injected slowly into the theca. This was followed up by an intra- 
muscular injection of 10.000 units of ordinary antitetanic* serum. On the 
next and two subsequent days the same procedure was adopted. On the 
tilth day there was a very slight improvement and the intrathecal (lose was 
reduced by one-half. On the sixth day there was considerable improve- 
ment, and from the sixth to the* twelfth days only 2000 units of ordinary 
serum were injected subcutaneously. On the fourteenth day he could chew 
his food. After this convalescence was uninterrupted. 

The widespread adoption of a prophylactic dost* of antitetanic 
serum lias reduced the incidence of this preventable disease, but 
there an* still far too many eases of tetanus. The public need more* 
('ducat ion on the importance of seeking immediate prophylactic 
treatment in wounds and abrasions contaminated by road and garden 
<1 i rt . 


SERUM TREATMENT 

Prophylactic Dose . — All that is necessary in an average ease is 
500 units of serum. In grossly contaminated and extensive wounds 
1000 or even 1500 units may be given. 

Curative Dose. —Once symptoms of tetanus have developed, 
massive doses of ant itetanic serum offer the best, and perhaps the only, 
hope of staying the onslaught of this dread disease. As much as 
150,000 units may be given on the first day of treatment. 
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Methods of Administration . — The serum may be given intra- 
theeally, intramuscularly, intravenously, or subeutaneously. The 
advantages and disadvantages of the*se various routes will now be 
discussed, together with the appropriate technical details. 

The Intrathecal Route. ■— Intrathecal administration ensures that 
the antitoxin comes in contact with the nervous tissue* involved in 
the shortest space of time. This route is hailed by authorities on the 
subject as the best. Because only a relatively small bulk of scrum 
can be injected into the theca it is necessary to use the concentrated 
form. High-potency, or concentrated, antitctanic serum is issued 
by Messrs. Burroughs Wellcome Co in l()-e.c. phials. Each phial is 
equal to ](),()()() units. It is warmed in a water- bath at 100° F. The 
patient is anesthetized with evipan or chloroform, lumbar puncture 
is performed, and 12 or 18 e.e. of cerebrospinal fluid is allowed to 
escape. The 10 e.e. of warmed serum is injected very slowly. After 
the puncture has been sealed the patient is rolled on his back and 
the foot of the bed is raised to aid the gravitation of the serum. After 
three hours the bed is restored to its normal level. 

The initial intrathecal dose of serum often gives rise* to a certain 
degree of aseptic meningitis. The temperature rises and the patient 
may appear to be worse, there being increased rigidity of the neck 
and limbs. When the second lumbar puncture is made the* cerebro- 
spinal fluid will be found to be slightly turbid. If tin* disease is 
yielding to treatment, these symptoms pass off in two or three* 
days. A daily intrathecal injection is advisable until some* definite 
improvement, however slight, sets in, when this route* can be* aban- 
doned for one of the* others. As a general rule* two intrathe*e*al injec- 
tions suflice. B. B. Yodh, who has had a large* expcricnec e>f ease's 
of tetanus in Bombay, favours the injection of antitctanic se*rum 
by cisternal puncture, especially in advance*el e*ase*s. By this means 
the antitoxin is brought inte> me>re direct. e*e>ntae*t with the* vital 
centres. 

The Intramuscular Route. In the* early stage's e>f treatment the 
intramuscular route is employed as a subsidiary eme. The usual 
dose for an adult is 10,000 to 20,000 units of serum. The* warmed 
serum is divided into two equal parts anel inject eel into the upper 
and outer part e>f each gluteal mass. The* vastus externus is also a 
good muscle for receiving the* injection. 

The Intravenous Route. — The intravenous route* for antitetanie* 
serum is ekcidedly unpopular because it is often followed by anaphy- 
lactic phenomena. If* the precaution of giving warm serum after a 
preliminary trial of a few drops of serum dilutee! in saline* were care- 
fully taken, many of the objections to the intravenous route woulel be 
overruled. It is obvious that the intravenous route* is an excellent 
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one for flooding the circulation with antitetanio serum ; but the com- 
bined intrathecal and intramuscular method has proved so satisfactory 
that most observers are prepared to stand by it. Occasionally cases 
will be encountered where it may be thought desirable to use the 
intravenous route : 60,000 units of warmed serum is a suitable initial 
intravenous dose for an adult. In a ease of tetanus in a lad of 12 
J. II. Grove-White injected 700 units intravenously and 8000 units of 
concentrated serum intrathecally, and repeated the dose on two sub- 
sequent days. Recovery followed. 

The Subcutaneous ■ Route. — Absorption is too slow for this method 
to be recommended except when improvement has started already. 

GENERAL TREATMENT 

The patient must be kept in a quiet, darkened room. Absolute 
quiet is essential. The slightest noise may provoke a painful spasm. 
Thoroughly skilful nursing is of the utmost importance. The tempera- 
ture must betaken in t he axilla or groin, but if the spasms art' occurring 
frequently, even this disturbance must Ik* avoided. Dressing of the 
wound must In* done 1 quickly and deftly. Laxatives given by the 
mouth are less disturbing than cnemata. 

Feeding the patient is the most important detail. Concentrated 
liquid nourishment such as milk. eggs. Allenburys' diet, soups, and 
fruit juices can be taken by mouth even when trismus is pronounced. 
Usually the patient can suck up the liquid nourishment through a 
straw. In extreme eases a small rubber catheter can be passed 
between the teeth and the cheek and the nourishment introduced 
either through the gap of a missing tooth or behind the third molar. 
Nasal feeding is objectionable and unnecessary. I wish strongly 
to disparage the* introduction of liquid food while the patient is 
anivst hetized. I have seen a fatal ease of asphyxia from this cause. 

Revision of the a ound is usually a better method than treating 
it by antiseptics. Dressings of hydrogen peroxide and eusol are 
rational as the organisms are unlikely to multiply in the presence 
of oxygen. The advisability of excising healed wounds is question- 
able* ; it is possible that tlu* tetanus bacillus in such wounds is no 
longer producing toxin. When it is impossible or inadvisable to 
excise the wound several authorities advocate injecting phenol 2 per 
cent in and about the area. 

Control of the Spasm. — Morphia is the stand-by. For the control 
of the painful spasms 20 gr. of ehlorctonc in oliv e oil given by rectum 
is useful. When tlu* spasms are frequent and severe, chloroform or 
cvipa.ii anesthesia may be resorted to. A most valuable method 
of reducing the spasms in severe eases is the intravenous injection 
of a 8 per cent solution of magnesium sulphate — its action is dramatic. 

e. s. 44 
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The injection should be given very slowly, i.e., not more than 5 e.e. 
per minute, until relaxation is obtained. In a severe ease the spasms 
often return in about 4 hours, when a further injection is needed. 

ANTHRAX 

Cutaneous anthrax may occur in any part of the body, but the face 
is the favourite site (Fig, 727). 

The incubation period is from three to four hours to three to four 
days. The first sign is tin* formation of a papule. Within twenty- 
four to thirty-six hours small vesicles form on or about the now 
enlarged papule, and the surrounding skin becomes red and (edema- 
tous. About this time there is usually some lever, the temperature 
registering 100 to 101 E. 
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In the past, the lesion was excised, leaving a hideous sear. I have 
seen a supposed malignant pustule of tin* cheek cut out. leaving a hole 
1 J in. in diameter. In this particular ease the pathological report was 
returned ‘Staphylococcus aureus'. A disaster such as this emphasizes 
the necessity of a bacteriological confirmation of the diagnosis. In 
a ease of suspected anthrax the vesicle should be pricked and a little 
of the serum examined by making a film and staining if bv Gram's 
method. If the large anthrax bacillus is seen (Fig. 72 «S), the diagnosis 
is absolute. Sometimes the bacillus is not found, and animal inocu- 
lations have to be made to prove its presence. If the angry pustule 
or the (edema makes the diagnosis tolerably certain, the ease should 
be treated as anthrax. It is quite unnecessary to excise the lesion. 
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Treatment. So successful has been the treatment of anthrax by 
snlvarsan that it puts in the shade treatment by serum and other 
methods. An intravenous injection of 0*0 grin, daily, or on alternative 
days, according to the severity of the symptoms, is the procedure 
recommended. Pijper states that at tin* Pretoria Hospital, South 
Africa, all eases entering with anthrax wen* treated exclusively with 
snlvarsan. There were no deaths in the records of over forty con- 
secutive eases. 

ERYSIPELAS 

Erysipelas is contagious, therefore the patient should be isolated. 
Put as a matter of fact it is very rare for erysipelas to be conveyed 
from one patient to another. Panton and Adams showed this point 
clearly. At St. Thomas's Hospital eases of erysipelas were kept with 
the other septic eases between 1SP5 and 11)05. After 11)05 they were 
isolated, but the incidence of erysipelas developing in the septic ward 
was not diminished. 

Local Treatment. — The inflamed area is washed gently with ether 
soap, and 50 per cent ieht hyol in lanolin is applied in t he form of a paint , 
after which a thin layer of gauze* is applied. In the ease of a child 
*25 per cent of ieht hyol is sufficient. Short exposures of the affected 
area to ultra-violet light appear to be of benefit. 

General Treatment. Ant ist rcptococcal serum may be given, 
and pcrehloridc of iron. 10 to 00 min., is usually prescribed. The 
administration of alcohol is said to lx* of benefit. Hyperpyrexia 
must be treated by cold sponging. 

After the rash has died down subcutaneous abscesses may form. 

I have been called to treat many such eases, and in some of these 
extensive collections of thin pus were found. 
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CHAPTER XL1V 

CELLULITIS, ABSCESS, CARBUNCLE, ETC. 

SUBCUTANEOUS CELLULITIS 

It should he noted that these remarks apply to subcutaneous cellulitis. 
Cellulitis of a fascial space requires immediate surgical intervention, 
as lias been pointed out in the sections dealing with Ludwig's angina 
(]). 541), extravasation of urine (p. 378), and infection of the fascial 
spaces of the hand (p. 670) 

Subcutaneous cellulitis may be a dangerous diagnosis, especially 
in children, in whom an underlying bone condition must always bo 
excluded. The following account refers particularly to subcutaneous 
cellulitis of a limb, and more especially to cellulitis following a small 
abrasion, or where there is no demonstrable lesion. 

Avoid making multiple incisions into the inllamcd area — a 
procedure which has too Jong been a standard method of treatment. 
Usually no pus is found. The incisions reveal (edema of the sub- 
cutaneous tissue, and a little watery ill i id exudes. These untimely 
incisions often incite the inflammatory process to greater activity. 

When there are constitutional symptoms order the patient to bed. 
Apply large hot dressings soaked in a saturated solution of magnesium 
sulphate. A really ample dressing which will more than cover the 
whole area is required, (bungee tissue soaked in the solution and 
covered by jaconet is what we usually employ. In severe cases anti- 
streptococcal serum is given in 10-c.c. doses daily. The result of 
this simple treatment is remarkably successful. Occasionally the 
whole of the cellulitis resolves. More frequently the suppuration 
becomes confined to a localized area, which needs incision. In cases 
without an obvious focus, when the cellulitis has subsided one some- 
times linds that the suppurative process is connected with a prepatellar 
bursa or an olecranon bursa. Rarely, a large area of subcutaneous 
tissue becomes tilled with pus. It is then necessary to make more 
than one incision, and to design these incisions to lie at the most 
dependent point so as to favour drainage. When there are no constitu- 
tional symptoms the affected part, can be covered with an elastoplast 
bandage. In the ease of a leg or arm the elastoplast is made to 
encircle the limb, which is placed in a splint or a sling. The relief 
of pain is almost immediate. The patient is told to report in four 
days, or before if he does not feel well in himself. The limb is then 
palpated through the elastoplast, and if no pain is elicited and no 
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fluctuation felt, he is asked to report a week later, when the bandage 
is removed. Only if an abscess results is incision required, and quite 
often no such abscess forms (John Robb). 

PERIPHERAL THROMBOSIS AND THROMBOPHLEBITIS 

Of the Lnieer Limb. --Thrombophlebitis of the superficial veins of 
the leg is a common complication of varicose veins. The limb hould 
be elevated on an inclined plane and kept, strictly at rest. Magnesium 
sulphate fomentations arc applied. Usually the condition resolves with- 
out incident, although it often takes more than a fortnight to subside. 
Naturallv one is fearful, especially when the condition has advanced 
above the knee, that pytemia or pulmonary embolus will occur. In 
practice it is found that these are both rare complications. In eases 
which arc spreading I have reflected several times on the advisability 
of tying the saphenous vein, but have* never done so. and have not 
regretted the omission. In one example occurring in a comparatively 
young man tin* patient had already ‘shot' an infected embolus into 
his right lung, and exhibited general symptoms of a grave 1 infection, 
lie was treated bv a blood transfusion, followed by daily intravenous 
injections of mcrciirochromc, and recovered. 

Of the l pper Limit. Thrombosis of the axillary vein is not very 
common, and appears to occur spontaneously in healthy individuals. 
The swollen and engorged arm should be raised and kept at rest. In 
the two eases which I have seen this inactivity was entirely successful. 

LYMPHANGITIS 

Red lines air seen coursing up the limb. Lymphangitis is a 
dangerous condition and the patient 
should be ordered to bed. Occasion- 
ally lymphangitis passes on to septi- 
ojeinia. The temperature chart here 
shown (F/g. 729) illustrates a ease of 
galloping sept icaania. The patient was 
admitted with a scratch on t I k 

Fi{l. 721). Ciw of J upturned is second- 
ary to an infected cratch. (lallnpin^ 
sept icaania resulted. 

with lymphangitis. In two days she 
was (haul. Fortunately such examples 
are uncommon. An evident primary 
lesion must receive proper attention 
— often it is only a small scratch or 
abrasion. The whole limb is wrapped 
in wool and bandaged. Antistrepto- 
eoeeal serum is advised, because 
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lymphangitis is always due to a streptococcus. Intravenous mercuro- 
ehronie is useful when the general symptoms are marked. A watch 
must be kept on the lymphatic glands of the axilla or groin ; if 
they are enlarged and tender, fomentations are ordered. 

This is a convenient place to discuss the treatment of abscess 
of the groin and axilla. 

Abscess of the Groin. — A frank abscess is opened by a vertical 
incision. 

Dissection of the inguinal glands may be advisable while the 
inflammation is still limited to the gland. Many times I have seen 
this carried out successfully in eases of inflamed inguinal glands 
secondary to a soft sore. After the glands have been removed and 
every bleeding point ligatured the interior is smeared lightly with 
R.I.P.P. The wound is closed without drainage. 

The difficulties in diagnosis of a suppurating gland of Cloquet have 
been referred to already in the section on femoral hernia (sec p. 277). 

Axillary Abscess. — Abscesses of the axilla must be opened 
promptly, for the pus tends to extend along the path of the nerve- 
trunks into the neck. The site of the* incision will depend upon the 

situation of the pus. In anile abscesses 
pas usually lies under the pectoral is 
major . 

Fully abduct the arm. Make an 
incision quite two inches long just 
below the fold of the pcctoralis major 
(Fig. 7:30). 

Hilton's Directions for Opening a 
Deep Hbscess in the Ha ilia . — Cut 
through the skin, cellular tissue, and 
fascia of the axilla about half an inch 
behind the axillary edge of the great, 
pectoral muscle. At that part, we 
meet with no large blood-vessel. Then 
push a grooved director upwards into 
the swelling in the axilla ; if you 
watch the groove in the director, a 
little stream of pus will show itself. 
Take a blunt pair of forceps and run 
the closed, blades along the groove in the director into the swelling. 
Now open the handles and so tear open the abscess. 

In late eases, when the whole axilla is merely a bag of pus, an 
incision into the lower part of the middle of the space will be found 
convenient. 
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Occasionally it is wise to dissect out suppurating axillary glands. 

W. W., aged .‘JO, had an infected scratch on the hack of the hand. For 
more than a week the axillary glands had been enlarged and tender. II is 
temperature was normal, but there was a large tender mass under cover 
of the pectoral is major. An ample incision was made just beneath and 
parallel to the muscle, through which live glands were readily dissected 
out. Two of these glands were larger than the remainder, and later these 
were found to be full of pus. A drainage-tube was passed through a 
special stab-wound in the middle of the axillary space. The original 
incision was closed completely and il healed uneventfully. 

ACUTE ABSCESSES IN GENERAL 

Methods of dealing with special abscesses, e.g., ischiorectal, peri- 
urethral. niaminary, etc., will be found in the appropriate sections. 
We here refer particularly to miscellaneous abscesses which are 
encountered commonly. In opening an abscess aseptic precautions 
must be as perfect as in a clean case. 

In deeply situated collections of pus an 
incision should be made* large enough to 
admit the little linger. The deep fascia 
is generally perforated with sinus forceps 
or a Inemostat. but the little linger is 
used to explore and break down loculi if 
such exist (/ f 7g. 761). A rubber drainage* 
tube is often necessary. Do not wash 
out the abscess cavity: allow the pus 
to drain away through the* tube. In 
superficial abscesses, after tlu* pus lias 
been evacuated. John Robb advises tlu* 
application of clastoplast or viscopaste 
bandage*, together with a splint, if neces- 
sary. If discharge* oozes through it is 
washed away with soap anel water, but 
the bandage is not removed for a week, 
and nothing is applied over the* bandage 
which might hinder free* evaporation; 
the* fiver the* evaporation the* less dis- 
ediargc. \Vhe*n the absevsses oceur in 
soft tissues. sue*h as the neck or the buttock, and a large lion-collaps- 
ible cavity ivsults. the* absevss cavity is pae*ked with gauze soaked 
in pure glycerin belbre* the* clastoplast is applied. It is necessary te> 
remove the pack every live* days. After drying the skin with surgical 
spirit it is again covereel up with clastoplast, or. if the skin is pustular, 
with viscopaste bandage. 



Fi'f. 7.‘>I. flit* little linger is 
introduced into the abscess eavity 
and is used to explore and when 
necessary break dow n loculi. 
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BOILS 

A Boil in the Early Stage. — After trying all maimer of treatments 
I am most satisfied with the following. Gently shave the surrounding 
area. Wash the boil with alcohol. Smear sparingly the surrounding 
skin with blue ointment, and wipe away all excess. Over the boil 
place a piece of elastoplast one inch in diameter. Hold it there 
until it is adherent firmly. Prescribe general treatment Easton's 
syrup half a drachm t.d.s., and if possible general artificial sunlight. 
If exquisite pain is not experienced, leave the* plaster alone lor two 
or three days. When it is removed the boil will be discharging, and 
soon afterwards the con 1 may be picked out. Collect some pus and 
send it to a pathologist for an autogenous vaccine, for boils are 
notoriously recurrent. If pain is a marked feature, the plaster must 
be removed and hot magnesium sulphate fomentations substituted. 
It is unnecessary and meddlesome to incise boils, and under no 
circumstances must they be squeezed, except to aid the expulsion of 
a separated core. 

CARBUNCLE 

The urine must be tested for sugar. If the patient has diabetes 
the services of a physician should be requested. Operative treatment 
of the carbuncle is contra-indicated : 

1. When the patient has diabetes. 

2. In facial carbuncle (.vee p. 195). 

3. When the carbuncle is spreading. 

Conservative Treatment. — In any cast* it is best to commence 
with conservative treatment. Fomentations wrung out in a saturated 
solution of magnesium sulphate are applied. If pus is exuding a 
specimen is sent to the laboratory with a request for an autogenous 
vaccine. Many carbuncles do extremely well under this simple 
non-operative treatment, which may be combined with auto-injection 
of whole blood. 1 have been well pleased with this method. 

; Into- inject ion of Whole Blood .- To be efficient, blood injection 
must be carried out according to Carp's technique, otherwise it leads 
to disappo i n t me n t . 

The area is prepared in the usual maimer. The patient is anes- 
thetized with gas and oxygen. At least 20 c.c. of blood are with- 
drawn from the median basilic, the blood being mixed with citrate 
solution. Commence the injection beyond the margin of induration 
of the carbuncle. The needle is pushed into the skin, and sub- 
cutaneous injection is begun under considerable pressure. Gradually 
the needle is pushed deeper and deeper until but little pressure is 
required to force the blood. At this point the needle has probably 
penetrated deep enough for the blood to extra vasate through the 
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deep necrotic tissue. The needle is then withdrawn. The same 
procedure is followed until the lesion has been eireuminjeeted (Fig. 
7G2), a new .sterile needle washed through with citrate? solution being 
used for each injection. It is advisable to allow some blood to well 
up through the* centre of the carbuncle. The tissues about the 
carbuncle are seen to swell up because of the injected blood. About 
three to six punctures are necessary. The amount of blood injected 
varies from 10 to 70 c.c., according to the size of the carbuncle. 



I*, ciirlumrlr was treated l»y the uuti '-inject ion of blood at the 
4“, r.c. nt hliiixl w ere injected. A sc.-dpcl was then taken 
penitiLT'* joined up. Within a week there was a clean, jjranu- 
ih healed permanently. 

Operative Treatment. Under gas and oxygen or evipan anaes- 
thesia a large 1 crucial incision is made well into the red. indurated 
tissue at the periphery. The slough is removed from the centre by 
wiping it lirmly with a gauze swab. The tour llaps resulting trom 
the incision are dissected up and their apices are removed, erring on 
tlie side of liberality. Thorough scraping with a sharp spoon, some- 
times recommended, is repugnant to my conception ot living path- 
ology. fur between the slough and the healthy tissue 1 there is a barrier 
of active leucocytes. The centre of the cavity and the area under the 
ilaps is packed with gauze* soakeel in pure glye*erin. Elastoplast strips 
are them applicel as an eneT-all dressing. 1 he* area neeel ne>t be* tenie*heel 
lor three or four days, whern a similar dressing is applied. I have 
found this treatment very effective in senne erases; in others the 
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patient finds magnesium sulphate dressings moir conil'ortin^. When 
the sloughs have separated dressings of red lotion are applied • 
granulation usually proceeds apace under this treatment. Occasionally 
skin grafting is necessary. 
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CHAPTER XLV 

THE NOSE, NASO PHARYNX, AND NASAL SINUSES 

Hy Kmc W.v tson-Wi u.i ams. ( ii.M. 

Fracture of the Nasal Bones.- -«Y/r p. ,515. 

Severe Epistaxis. — Sec p. .710. 

INJURIES TO SOFT PARTS 

Tmisi: should he dealt with hy careful suture alter disinfection with 
liquor iodi : conserve any skiu that is not hopelessly damaged or 
contaminated. Where a part lias been completely severed, wash it 
in sterile saline and stitch it in place; healing may he seeur(*d even 
after two or three hours. 

./. .Y. Kay's ('use. 

A hoy of 7 put his head through the head-lamp of a ear. and in with- 
drawing it cut oft the tip of his nose on the broken <rlass. r rhe bleeding 
was controlled while the father was sent hack to find the tip of the nose; 
t his was washed in tepid saline, and placed in saline at blood heat. Three 
hours alter the accident the tip was sutured into place with silk, threaded 
on a conjunct ival needle. A I i h t dressing was placed in the nostrils, and 
exteriorly, and a metal splint was titled over the tip. The nostril dressings 
were changed on the second day. and thereafter daily: the external 
dressing was changed on the fifth day. A complete cure resulted. 

FOREIGN BODIES IN THE NOSE AND NASOPHARYNX 

The patient is usually a child or mentally abnormal : even a quite 
young baby may gvt something up the nose. The entry is sometimes 
through the check, as in such an accident as falling on a stick. The 
common sites of impaction are between the septum, the middle 4 
turbinal. and (a) the lateral wall of the nose in front of the latter, or 
(h) the inferior turbinal. A foreign body entering the mouth may 
be projected up into the nasopharynx, especially if it has a point or 
hook ; in this situation it may he ‘felt' as if* near the cornu of the 
hyoid, so that the surgeon may be misled (/vg. 7.TI). Once impacted 
there is little* tendency to spontaneous ejection. Unless very far 
back or high up. the* recently introduced foreign body is readily seen 
on removing blood and clot. Sometimes it is necessary to use a spray 
of dilute adrenalin (1 10.000). or to pack the 4 nose with a strip of 
gauze wet with the adrenalin, in order to arrest bleeding and obtain 
a vit 4 w. In doing this he 4 careful not to push the foreign body farther 



TOO 


K ME R G ENC V S UR G E I IY 


up. A skiagram may lid]) in a difficult case. A foreign body that 
has been long in the nose becomes encrusted with a calcareous deposit ; 
a purulent nasal discharge is usual. 

Treatment. — 

Amvsthesia . — For adults and older children local amesthesia 
may be obtained by using gauze moistened with 5 per cent cocaine 
solution containing the proportion of adrenalin mentioned above. 
If the patient is sullieiently docile to keep quite still, or small enough 
to be lirmlv held, no amesthetie is necessary for the removal oi such 
bodies as peas, buttons, etc., which arc easily accessible. Children 

arc often frightened by being 
held, and if the pat ient is strug- 
gling it is difficult to secure real 
immobility. A general anas- 
tltetie is indicated when : (1 ) The 
patient is not docile or readily 
controlled ; (*2) The foreign body 
is far back, high up, in the naso- 
pharynx. or firmly impacted : 
(3) The foreign body is fixed by 
points or hooks, (‘specially if 
these are pointing toward tin* 
nostril. 

Operation. The nostril is 
dilated and steadied by means 
of a nasal speculum ; if one is 
not available, a piece of wire* 
or the once common hair-pin 
should be bent into the required 
shape. Illumination from a fore- 
head lamj) or mirror is neces- 
sary. The most generally useful 
instrument is a forceps with scoop ends, such as the smallest Luc's 
forceps (see Fig. 741, 23, p. 707) or Desjardin s gall-stone forceps. 
Long line aural dressing forceps or a blunt hook such as is used for 
foreign bodies in the car (see p. 730) may be of service. If working 
without an amesthetie, proceed very gently and make 1 sure of a good 
grip at the first attempt a rough approach or unskilful handling 
will upset the most docile patient. 

It should never be necessary to remove portions of turbinal, 
etc., to effect delivery. A body far back in the inferior meatus may 
be pushed into the nasopharynx, where a finger awaits it and steadies 
it until seized with forceps introduced through the mouth. In doing 
this, first extend the head over a pillow, so that the foreign body 



Fi<]. 7M3. Skiagram <*f safety -pin in llie 
nasopharynx. I’at ient n^ed weeks. (I!;/ kind 
pmnissinn of ihr Editor of the ‘ llristol Mcdim- 
( hiniryicul Journal ) 
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does not slip down the pharynx before it ean be secured. A foreign 
body in Hie nasopharynx is usually most easily delivered through 
the mouth. Such bodies as safety-pins are, however, often fixed 
with the point downward, and if there is any difficulty in securing 
the point, they are best delivered through the nostril ; to allow the 
point to penetrate the wall of the pharynx is to incur a serious risk. 

ACUTE SUPPURATION IN THE NASAL ACCESSORY SINUSES 

Clinical Memoranda. Fain between or behind t lie eyes mav 
result from infection of any sinus. The pain of antral suppuration 
is often felt above the corresponding eyebrow. and sometimes in the 
nape of the neck : that of sphenoidal 
sinusitis may b(* located in the ear or 
mastoid process of the* same side. 

Pain from a single cell may spread 
over the* whole affected side of the 
head, or to the 1 opposite side. 

(lulnna is more frequent and con- 
spicuous in children than in adults, in 
whom any considerable swelling sug- 
gest s osteit is. Swelling of the eyelid is 
more common ( Fin. 7*1 1 ) : any material 
ehemosis or limitation of ocular move- 
ment indicates an orbital complication 
(.see pp. 7N1 . SOC SOS). In antral infec- 
tion the point of maximum swelling 
(somet imes act ual pointing) is usually 
internal to tlu* mid-pupil line, near 
the ala nasi : swelling of dental origin 
is ordinarily farther out. Discharge* 
may be absent : t hese eases of * closed 
empyema' are seldom the least severe. 

Fas coming over tlu* front of the inferior turhinal is almost 
certainly from the frontal or anterior ethmoidal colls ; antral discharge* 
may appear over the* mielelle e >f the* inferie>r turhinal. Rut much, 
or the* whetle*. e>f elise*harge*s cve*n fre>m these* antorieir e*ells may pass 
bae*k unele*r the* mielelle* turhinal inte> the* nasopharynx. Pus roae'hing 
the* nasopharynx abe>ve* the* mielelle turhinal ee)nu*s fremi the pe>ste*rior 
(*thmoidal or sphenoidal e*e*lls ; from the latter the discharge may alse> 
run ele>wn the* bae*k e>f the* vomer. It must ne>t be* assumed that the* 
sinus frenn whie*h elise*harge* is ese*aping is the* emly one affected, or 
the* erne* eausing the ] >ri n e*i] >a 1 symptoms ; ae*ute suppuration is rarely 
limited te> a single* e*ell. 

The* sphenoidal sinus is ruelimcntary until the lifth year, the 
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frontal until the seventh ; one or both frontals nmv remain rudi- 
mentary throughout life (Fig. 735 ). The antra and ethmoid cells are 
present at birth, and well developed by the end ol* the iirst year. 
Until they erupt, the permanent teeth occupy the outer wall of the 
antrum. 



737. Acute suppurat ion in riyht 
ctlimo .1 mid mil rum in a' hoy of In. r n 1( , 
riydit rontu.1 sinus is rudimentary. Tl ic* 
rcJatiu ol t lie* teeth to the antrum is best 
seen o the healthy side (left). 


1 ' 7*»8. — Acute suppurat ion in a very 
Inr^e ri^ht frontal sinus (opapue), which 
extends well to the left, of the mid-line, 
t lx* other sinuses are healthy. The patient 
was an adult. 
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Transillumination is of value when it shows one antrum dark ; 
as a method of excluding infection it is untrustworthy, especially 
in children. 

Skiagraphy should never he omitted when the diagnosis is in 
doubt. If gives valuable information as to the existence, size, and 
shape of the various cells (E/g.v. 735-73S). At times an acutely infected 
cell may not appear radiopaque. 

Differential Diagnosis. From foreign body in the nose, sup- 
purative rhinitis, nasal diphtheria, abscess of septum; from dental 
abscess; from eye disease, conjunctivitis, iritis, glaucoma, dacryo- 
cystitis. orbital cellulitis; from gumma (especially frontal), mas- 
toiditis. meningitis. A dental abscess that discharges into the nostril 
is specially misleading. (The condition often described as 'acute 
maxillary sinusitis of the new-born" is in fact osteomyelitis of dental 
origin, any infection of the antrum being secondary and unimportant.) 

Management. If possible, avoid operating during the acute 
phase. Treatment should be directed to the relief of congestion and 
to promoting resolution. Order the patient to bed and prescribe a 
full dost* of calomel. An adult may take tinet. quinin. amnion. Iljxv 
(1 e.(*.) every four hours with water, or if the headache is severe — 

K Ac. Aecf ylsalicyh gr. viiss ((>*.> grin.) 

IMicnacctini gr. v (0-3 grin.) 

( afiein.e gr. iiss (0-1. > grin.) 

Local Treatment. Irrigation of tlu* nose is not advisable. Once 
or at most twice a day the surgeon may introduce into the middle 
meatus a pledget of wool moistened with .5 per cent cocaine hydro- 
chloride solution: if the posterior ethmoid or sphenoidal cells are 
alone or mainly involved the wool is placed in the back of tlu* olfactory 
cleft. Some can 1 is needed to see that the solution gets right up where 
it is most ellieaeious. and that it is not swallowed ; the patient should 
hold the head well forward. A single drop of 1 1000 adrenalin solution 
may be added to each drachm (1 e.e.) of the cocaine solution ; strong 
adrenalin should be avoided on account of the* reactionary swelling. 

External heat is comforting and therapeutic. It may be* applied 
continuously by means of a hot-water bottle or bran-bag : or inter- 
mittently (a) as radiant heat, employing a bath of electric bulbs, the 
eyes being protected by shading, (h) by inhaling the vapour from hot 
water, to which may Ik* added a trace* of menthol, (r) by means eif the 
diathermy current, (rf) by ultra-short-wave* therapy. Whatever the 
method, the* duration of any application should be strictly limit e*d to 
what is cennfortable. Poult ie*es and fomentations are better avoideel. 
as the*v tenel te> e>bscurc the e*ve>lutie>n e>f clinical signs. 
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Children . — Some modification of the above scheme is necessary 
when treating young children. An alkaline febrifuge mixture should 
be substituted for the quinine. During the first two years of life 
avoid both menthol and cocaine, and with young children exercise 
great care with the latter. Liquid parallin may be instilled into the 
nostrils by means of a dropper. When treating babies the old- 
fashioned steam tent is often of service. 

Complications. — in addition to direct extension, suppuration 
may involve the orbit (p. 80(5) or the intracranial tissues (p. 7(57). 
Two causes of rapid loss of vision that may be puzzling are : (a) 

Thrombosis of the retinal vein; (h) Canalicular optic neuritis, if 
symptoms of meningitis appear, the outlook is grave ; nevertheless 
such symptoms should be regarded as an indication for immediate 
surgical intervention. If an abscess points in the skin of the check 
or forehead, make every effort to avoid actual rupture here; support 
the threatened area with strapping, and drain the sinus as advised 
below. Acute tonsillitis is the commonest complication of operation 
for acute sinusitis. 

Indications for Operation. 

1. Definite improvement has not taken place within (at most) 
three days, in infants twenty-four hours. 

*2. (Edema is conspicuous, suggesting osteitis. 

8. The disease appears to bo spreading, a complication is present 
or threatened, or the symptoms are grave* and the general condition 
is unsatisfactory from the outset. 

4. The sinus suppuration is associated with injury to the bony 
walls from accident (especially frontal). 

5. The acute attack has supervened on chronic disease, with 
polypi or other impediment to drainage*. 

Usually all that is ne*e*eled is elrainage of the* alTe*ete*d cell or ee*lls. 

OPERATIVE TREATMENT 

A general amest lie-tie is nee*essary, an el ether vapour from a 
Shipway's apparatus will be* found convenient. The* moustache* 
should be shaveel. A head-lamp or mirre>r arrang<*d e>ve*r tin* right 
eye, so as to illuminate* the ele-pths e>f a cavity, is helpful always, and 
a necessity when e>perating on ethmoid or sphenoid. 

Immediately before* ineluetion spray the* nose* with eoeninc- 
adrenalin solutiem (p. 703) or pack the affe*ete*d side* with gauze* wrung 
out with the* same*. Use* not more* than 4 e.e*. tor an adult in either 
ease, and be* careful that it is not swallowe*d. For young e*hilelre*n use 
1-10,000 adrenalin withemt cocaine. Before be-ginning the* e>pe*ration 
see that trae*he*otomy instruments are ready. As soon as induction 
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is complete pack the posterior ehoaine with a. taped gauze swab, well 
vaselined and passed up behind the soft palate. Amesthesia is now 
maintained through a pharyngeal airway, e.g. Hewitt's. 

Disinfect the* skin and the interior of the nostril, especially the 
anterior corner, with spirit. If polypi are present they should he 
removed with Lues forceps. 

Drainage of the Maxillary Antrum. 

Pnnasal Antrostonnf. Originally advocated by .John Hunter, 
this is the operation of choice in ordinary eases, and the only method 
Ibr children. Expand the nostril with a speculum and identify the* 
inferior turbinal low down against the outer wall of the nose; if it 
comes so low as to interfere with subsequent treatment remove the 
head (only) in the manner described for the middle turbinal (p. 712). 



/•’//. T : » o . — IVrna-.d Mill n ><t I *11 iv with a ■. Thu limin' shows the site for 

openin'-’ tlir antrum. Mini plotted) the amount of antfo muatal wall subsequently 
removed. Two rope-; of lnd>!>l\ mueopus from the antrum deseend (i) <*\ er the 
middle of the inferior turbinal. fu) abo\e it'- posterior end. 

The point at which the antrum should be entered is close to the nasal 
lloor. and about 2 cm. back from t lit* osseous margin of the triangular 
aperture. The distance is about the same in children of 7 and older; 
before that age remember that the antral lloor is higher than the 
nasal, and that a point slightly nearer the front must he selected. 
Here* the aid rum may be opened with a sharp rasp, a dental burr, 
or one of the special trephines or chisels made for the purpose. If 

n. s. 45 
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a straight narrow gouge is used, pass it in beneath flu* interior 
turbinal until the end rests on the spot indicated, and hold it as trans- 
versely as possible, pressing the tip of the nose to the opposite' side. 
With a sharp tap cut through the bone into the aid rum ( Fig. 74!>) ; 
be careful that the gouge does not slip back along the wall, and a 1st > 
that it does not (liter too far the bone is quite thin. Enlarge 1 1 u- 
hole with a second cut a little farther back, and through it pass one 
blade of a punch forceps (e.g. the rin eonehotome. Figs. 741 , 745) to 
remove the posterior part of the antro-meatal wall. With gouge, 
rasp, or burr smooth down the edge in front and along the lloor. 
If the sinusitis is secondary to dental disease*, remove the tooth and 
curette the socket. 

After-treatment. No local treatment is needed until the fourth 
day. Then twice a day cocaine the nose (to shrink the mucosa) and 
irrigate the antrum with warm normal saline or with : 

R Sod. Ilictirb. 

Sod. Hiborat. 

Sod. ('blond. a a. 

A l(*as|>oont‘u! to a pint of warm water Ibr a nasal irrigation. 

Modification : Fer-(traf Anlmxfo/nif {Scancs Spicer s). This route 
may be desired for the purpose ot* inspecting the mucosa or to rcmo\ e 

a foreign body : it is not advisable 
in children. Retract the upper lip. 
pack gauze between the jaws and 
the airway to prevent inhalation of 
blood, and disinfect all exposed 
mucosa with spirit or with liquor 
iodi. Make an incision down to tin* 
bone, extending .4 cm. back from 
the prominence of the canine root. 

1 cm. from and parallel to the 
gingival margin. Rellcet t Ik* peri- 
osteum up. and seize in forceps the 
one or two vessels that may bleed 
freely. The canine fossa is now 
exposed (Fig, 7 10). The bone here 
is thin and easily penetrated with 
gouge or trephine. The lower edge 
of the opening should lie abo\e 
the line of the incision. Open the 
mucosa of the antrum, mop out 
the blood and pus. but do not strip 
the mucous membrane from the walls. Gross polypoid hypertrophies 
may be removed with Rue s lorccps. It is found that if tlu* operation 



F«t. 740. lv\ | leisure of lln* canine 
fossa. The wall of flic antrum lias been 
t renhinod. 
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is stopped here* a trouhlesemu* oro-antral fistula will develop ; the 
opening into the nose elcscrihed nhove should therefore* now he made, 
:ind the mouth incision closed with one or two points of suture* (silk 
or catgut ). 

Drainage of the Frontal Sinus. 

/ Hfhratton. The operation of choice in uncomplicated acute 
frontal sinusitis. 

A good skiagram showing the anatomv of the* sinuse*s and the 
distribution of the* disease* is of gre*at value* (.sec Fig*. 7 .‘5a 7.‘5S). An;e*s- 
t h < * s i a and preparatory stcjjs arc discussed on p. 70 1. The* e*ycbre>w 



1- (ii' nr rofilji'i ion i*i I'iirk i i c < > n.\. 
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need not be shaved. As soon as the amesthesia is complete the skin 
of the region should be* disinfected. The instrumentarium is sliown 
in Fig. 711. 

Operation . — Two radial scratches are made across the supero- 
internal angle of t lie orbit to ensure accuracy in subsequent closure 1 . 
Draw up the skin of the forehead till the eyebrow lie s above the 1 orbital 
margin, and make an incision starting immediately below the ecu I re 
of the eyebrow, along the lower border of this inward, then curved 
downward along the nasal margin of the orbit to a level ot 1 cm. below 
the inner cantlnis ( Fig. 712. A). Deepen the incision down to the bone, 
keeping the knife always at right angles to it. Weeding is brisk. 



ABC 


Fhj. 742. — I >r}iin.i.<_'»* <>f the fnmtiil simi-;. A, Tlic inrision. nflcr | ■ u 1 1 1 1 1 u up 
1 1 1 < * skin of 1 i i < * f o|'< * 1 ) « '• i! I ; B, I >(‘l I'lict i( 111 nf soft tissues, < \ | m isi ii<_r tlir linm* of the 
swpero internal an*d<> of llieorlu'l -tin* sin- fnr applying t 1 m- trephine is indirnted : 

C, lilt* dniiiuiLro mix' Jia.s I »e< ‘ii 1 1 1 < i < ■ t *< 1 in position and tin* lowest -uiture inserted to 
s(‘cni>e it. 

especially from the angular artery and its branches ; these mav be 
dillicult to seeim* until the periosteum is relleeted. Regin this step 
along the side* of the nose, taking care not to wound the laehryma 
sac. Farther up the pulley of the superior oblique will be found 
just within the orbital margin at the supero-intcrnal angle ; take 
care that when this is separated from the bone it is not detached from 
the periosteum, otherwise* subsequent diplopia is almost certain. 
Having secured Inemostasis, retract the soft parts, so as to expose 
the adjacent part of the orbit and the anterior face of t lie* frontal bone 
just above ( Fig. 712, B) ; the bowl of a teaspoon makes a satisfactory 
retractor for the orbital tissues — be careful that forceps, etc., do not 
press on the eyeball. Apply a trephine of 1 cm. diameter to the 
angle of the orbit, rather to the inner than to the superior wall ; or 
open the bone by gentle taps with mallet and gouge. The bone is 
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< j 1 1 i t (‘ thin, anel no force* is ne*ede*d. On removing the piece* of bemo, 
the mucous membrane* hull's out. swollen and purple*. Pack in a 
strip of gauze* and enlarge the hone opening with cutting forceps; 
smooth the cut e*dge* and nil) in a tract* of Hij)]). Pick u]) tlu* mucous 
meinhrane with toothed forceps and remove tlu* exposed part with 
scissors, receiving the purulent contents of the sinus on gauze. 

Irrigate tlu* sinus gently with warm saline. It is permissible 
to explore the cavity gently with a probe, but tlu* mucous membrane 
lining it should not he disturbed. Place a small drainage tube with 
the inner end inside tin* cavity, but not so far in that it may become 
blocked by swollen mucosa, and lix the outer end to the lower corner 
of the wound (/wg. 712, C). ('lost* the incision accurately with inter- 
rupted sutures, cutting the ends short so that they do not irritate 
the eveball. Apply a wcll-vaselined eye-pad over the eye, and 
secure* a large dressing lirmly over the whole wound. 

Ajtvr-l rent tnent . The general and local symptoms should rapidly 
improve and the temperature return to normal or nearly so within 
forty-eight hours. The dressings need to be changed after this 
interval, and then daily. In live to eight days the discharge should 
become mucoid: the drainage* tube can then be removed. If a 
a mucous list u la persists, pernasal drainage should be undertaken by 
one accustomed to such procedures. 

Obliteration of the Frontal Sinus. — 

Indications. (1) Subpcricranial abscess, osteitis, or actual per- 
foration of the anterior wall of the sinus is found : (2) Sinusitis is 

associated with comminution of the anterior wall ; (3) Symptoms 
persist or recur after drainage ; ( I ) Meningitis or brain abscess is 
present or suspected. 

The object of the* operation is to remove the whole tloor and 
anterior wall of the sinus, together with all the mucous membrane, 
so that the soft parts may fall together and the sinus become obliterated. 
If the sinus is large some deformity will ensue. 

Operation . The preliminary steps follow the lines laid down 
for drainage of tin* sinus. The incision should be carried out as far 
as the outer end of the sinus ; a second eut. across the ‘spectacle line’ 
of the* nose*, may be needed for adequate exposure. Strong retrac- 
tion upward of the* soft tissues will be needed: if both sinuses are 
to bo operated on it is bette r te> rolled the se)ft tissue's of he>th sieles 
at the* start (A7g. 7-b‘J). Having openeel the mucous membrane of 
the* sinus, explore* its dimensions with a probe*, anel pre>cee*el te> remove 
the* anterior wall with strong gouge* forceps. The* mucous membrane 
should be* mne>ve*el together with the* heme. Se*areh e*arefullv any 
suspie*ie)us plaec which may le*ael into a partly hidden leculus of the 
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sinus. Compare the cavity with 
corners are overlooked. 

Now fully retract the 


the skiagram to he sure that no 



Fly. 743. — Incision for 
tion of Itotli frontal sinnsi 
subcutaneous position of t 
can lit* siM'ii. 


orbital contents down and outward to 
expose the lloor of the sinus where it 
runs in along the orbital roof. This 
should be removed also, but it is thin, 
and careful work with Luc's or similar 
spoon forceps will serve*. The deeper 
portions need the utmost circumspec- 
tion. Transverse 1 septa are rare* : but 
the ethmoidal cells may send out 
orbital prolongations behind or even 
outside* the* frontal eavity. and it' so 
th(*sc should be* elcare*d also. When 
approaching the mesial part proceed! 
with redoubled caution. The cribri- 
form plate* lies often at a lower leve*l 
t ban t he roof of the frontal or ct hmoidal 
cells, being therefore* an internal rela- 
tion to the*se* : incautious methods in 
1 1 1 is re*gion may be* disastrous. 

Having fully exposed the* whole sinus, remove the* mucous mem- 
brane from the inner wall, working gently with gauze, granulation 
forceps, anel curette*. Kenuanber that the* bone may be* h*ss than 1 
thick. Again carefully examine* 
t lie* bone for earners and re*e*e*sse*s 
that may have* eseapeal attention. 

In a large* sinus there will be* 
se*vcral sagittal se*pta (Fig. 711 
and sec Fig. 738. p. 702). which 
should be* cut elown until level 
with the posterior wall; whe*n 
both sinuses are involveal the* 
inter-sinus septum should be* thus 
treated, and the glabella pared 
elown level with the root of the* 
nejse. As a general rule the pe>s- 
terior wall e>f the sinus should not 
})e removeal ; examine it e*are*fully 
for erae*ks e>r disease (sec bclo r, p. 

71 1), and if it appears satisfactory 
elrcss it with Kipp well rubbed in. 

Whe*n only one sinus has beam opened, arrange* a drainage tube* 
from the miel-line, bringing it e>ut at the* emter e*orner e>f the* incision ; 



Fly. 74 I. — < )l>literat inn 
sinuses. The anterior w all ha 
showing tin* sepia, and tin 
arrangement in this patient. 
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further drainage may be provided by a strip of rubber dam led out 
beside the inner eanthus. if both sinuses have been opened, the 
two drainage tubes should overlap, and further drainage is seldom 
needed (see Fig. 7 b‘3). Close the skin incisions and dress as described 
for drainage of the sinus. 

After-treatment. -The tubes may be shortened about the sixth 
day. and entirely removed on the tenth if all is well. There is seldom 
much discharge. The patient may need a cap with a broad brim 
when in bright light : any plastic restoration should be postponed 
for six months. 

I ) [Hind lies and Dangers. 

1. The posterior wall of the sinus is manifestly diseased, or is 
damaged during operation. Take a mastoid hand-gouge and. employ- 
ing it as advised for tlu* removal of the tegnien tympani (p. 75S). 
carefully pare off the bone until the dura is reached. The latter is 
adherent to the bone, and care is necessary not to tear it. Gently 
separate the dura from the bone by packing in gauze, and remove the 
diseased or damaged area. When completing the operation, be sure 
that the exposed area of the dura is directly drained. 

Meningitis or brain abscess is present. In the former ease, 
proceed as just described, and adopt the general treatment discussed 
on p. 70S. Brain abscess secondary to frontal sinusitis is usually 
(piite near the surface of the* brain: having uncovered the dura, 
proceed as on p. 775. 

0. Spreading osteomyelitis of the frontal hone is an extremely 
dangerous complication. In eases where this arises from frontal 
sinusitis before* operation, more than half elie ; while* when it lbllows 
operation re*eove*ry is unusual. Treatment : Every me*asure that will 
support the* patient will be* ne*e*de*d -antiscarlatina 1 serum, intra- 
venous injections of colloidal silve*r (CoHosol argentum. 50 c.e. daily), 
and blood transfusion may be mentioned. The* operative treatment 
consists in removal of the* wlmlc of the elise*ase*el bone until he*althy. 
ble*e*eling bone* is re*ae*heel. we>rking on the line's laiel eienvn above*. It 
is usually ne*e*cssary to remove* the* whole* thickness e>f heme. e*xposing 
the* elura. As se>on as the* apparent margin e>f the disease is reached 
rub the* edge's with Bipp. disinfect the* whole* wemnel with spirit, anel 
proceed te> re*me>ve a further margin e>f beme. While* eh)ing this the 
1 ore*eps she)idel be* wipeel after e*ae*h bite, anel then swille*el in sj»irit te> 
limit infeed ie>n e>f further be)ne* during removal. Anatomical dilli- 
eultie's impeisc limitatiems tenvarel the* cribritdrm plate. Again elress 
the* e*ut be)ne* eelge* with Bipp. St ite*h the llap e)f se>ft tissues back 
se> as te> e*x|)e>se* the whede we)imel. anel elre*ss the raw surface with euse)l. 
If the* patie*nt re*ce)vers. plastic measures te> e*lose* the wound may be 
imeh*rtake*n in the* thirel week. If the* eliseasc cemtinues te) spre*ad the* 
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operation may have* to he repeated: although the outlook is . ni 
verv bad. recoveries have* been reported alter three and lour opera! ts . 

Drainage of the Ethmoid and Sphenoidal Sinuses. The sphcnnio ;| | 

sinus is a cell of regular form, hut diflicult ol access on account of 
position. The ethmoid consists ol a labyrinth ol cells ol very irregular 
size and shape, with thin walls and roof. lVrnnsa! operation should 
not be attempted by those unfamiliar with the necessary technique. 
Before starting an operation. review the anatomy ol the parts, prefer- 
ably by reference to a skull. 

Axtejkiok Ethmoid. Preparation o ft lie patient and disinfection 
of the skin follow the lines laid down for drainage ol the frontal sinus 
(p. 707). The incision should he carried somewhat farther down 
round the orbital margin. Having secured ha-mostasis. continue 
the rellec t ion of the periosteum hack along the inner wall of the orbit. 
Take especial care not to damage the laehrvmal sac. which should be 
turned outward out of its groove. A little farther hack, and higher 
up. will be found the anterior ethmoidal vessels passing through their 
foramen -this marks the position of the (transverse) middle turhinal 
plate, dividing the anterior from the posterior ethmoidal cells. Pass 
a ligature round the vessels, and divide them externally to this. 

Detracting the orbital tissues strongly outward, examine the 
inner wall of the orbit formed by tin* lachrymal hone and Ihe lamina 
papyracea behind it. Frequently there will be found manifest evidence 
of disease 1 , indicating tlu 1 spot to attack the bone: if not. the very 
thin bone just behind the lachrymal groove should be chosen. Press 
a sharp spoon inward against the hone, which yields readily, opening 
tlu* ethmoidal labyrinth. The contents are* usually a mush of thin 
bony plates, swollen mucous membrane, and pus. With spoon and 
Luc’s forceps enlarge the opening until the interior can be inspected, 
removing the diseased contents as they are brought into view. Avoid 
stripping the mucosa from the roof of the ethmoid proper: no sharp 
instrument or forcible manouvre should ever be directed against tlu* 
roof, which is very delicate, sometimes dehiscent. Supra-orbital 
extensions should be dealt with as described in obliteration of the 
frontal sinus (p. 709). The curette 1 may be used freelv in a forward 
and down ware! direction, and in doing this the roof of the 1 middle 1 
meatus of the nose will he e>pcncd. 

Insert a speculum in the nostril, ielentify the* middle* turhinal. 
and reanove* the heael of that hone with its attachment to the* late ral 
wall of the nose* just above* (E/g. 745). if (as is me>st frcepicnt) only 
the anterior cells of the* ethmoid are 1 diseased, the 1 pe)ste*rior part mav 
be left alone. The agger cells, which lie* in front e>f tlu* middle turhinal. 
are best attacked by the* curette 1 working fbrwarel. A strip of gauze 
passed in through the incision and drawn out through the neestril 
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The Sphenoidal Sim s run Ik* opened by an extension of the same 
procedure, in those eases where a posterior ethmoidal eeil overlaps it 
antero-externaJIy. In other eases, or if there is any doubt, use no 
force; remember that this sinus has the optic chiasma above it, the 
circular sinus and pituitary behind it. and the optic nerve and the 
cavernous sinus externally; while the carotid buttress, protecting 
the internal carotid artery, lies behind the posterior ethmoidal cell. 
Fortunately the walls of the sphenoidal sinus an* more robust than 
those of the ethmoid : but the outer wall may be grooved by the 
optic canal (which sometimes even crosses this (*(‘11 as a ‘flying- 
buttress'); blind instrumentation within the cavity of the sinus 
is therefore unjustifiable. Having removed the inner wall of the 
ethmoid cells right back (using the conchotome, and watching its 
action through the wound), the anterior face of the sphenoid will be 
exposed. In or near the centre the ostium may be seen. If' visible, 
pass into it the female blade of the open ethmoid forceps ; if not, press 
gently on the centre of the face of the bone, where it is thin, and the 
forceps will be found to enter without difficulty or force*. Enlarge 
the opening by clipping with the forceps, turning these round to reach 
in all directions. Do not attempt to curette the walls ; drainage* is «*dl 
that is needed. 


REFERENCE 

Roy, .1. N., Jour. LuryugoL ami OtoL. 1UJ5, July, JES. 
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CHAPTER XLV1 

THE PHARYNX 

By Einc Watson-Wili.iams. C ii.M. 

HEMORRHAGE 

The pharynx nr soft palate* is sometimes injured by such accidents 
as falling on a pipe-stem, (ienerally these injuries create no serious 
cniergemcw. but when the tonsil region is j)iereed troublesome bleeding 
may follow. Bleeding may also occur with a quinsy. whether this 
has been incised or has burst spontaneously. 

77/e Weeding is Moderate, and troublesome only because it 
persists. (Hamophilia is discussed on p. (iSa.) Back into the wound 
a strip of gauze, which may be moistened with turpentine or with 
a() per cent dextrose solution. Make sure it goes right down : if only 
the opening is blocked bleeding may continue, forming a hamatoma in 
t Ik* wall of the pharynx, (dive *J() e.c. of ‘ C’oagulen* intramuscularly. 
After lift ecu minutes remove the strip : if bleeding has ceased, let 
the patient be carefully watched during the next twenty-four hours, 
and the pulse be counted at half-hour intervals (to give warning of 
recurrence) : the Fowler position is advisable. If bleeding recurs, 
replace the strip of gauze: give a general amcsthctic (ether) and 
remove tin* tonsil. 

Clear out clots and pack the cavity with gauze, moist as before, 
for live minutes. The most frequent source 1 of bleeding is the tonsillar 
venous plexus ; tonsillectomy allows retraction of the veins. If 
bleeding persists, and no bleeding point is obvious, place a small 
gauze swab in the cavity, and stitch the pillars of the fauces over it, 
taking care to pick up muscle with each stitch (Fig. 710). Irwin Moore’s 
needle or one similar is useful (Fig. 747). The swab is removed 
after three days. If a bleeding vessel is seen, seize it with haemo- 
static forceps and ligate it : Eadie’s forceps, which ‘ties its own knot’ 
(Fig. 7 hS) is very helpful, but 7-inch Spencer Wells forceps can be 
used. Make sure that bleeding has ceased : sometimes there is more 
than line vessel affected. The stream of blood may be directed from 
one side of the sulcus to the other, and be mistaken for a thin string 
of clot. The most troublesome vessels arc*: (1) Tlu* tonsillar branch 
of tlu* descending palatine*, high up on the posterior face of the anterior 
pillar: and (2) The* tonsillar branch of the dorsalis lingua*, on the 
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the* bleeding by packing, or by pressure* of gnu/e swabs held in sponge- 
holding forceps against the ascending ramus of the jaw. If t lie loss 
of blood has been severe it may be advisable before resorting to 
other measures to wait two hours so that the patient may rally. 
During this time an intravenous injection of 400 e.e. of 0 per cent 
gum arabic solution, or of 20 per cent dextrose, may be given ; or 
blood transfusion can be carried out (see p. S). If bleeding cannot 
be controlled, or recurs, proceed at once to ligate the* external carotid 
artery (p. f>20). As soon as the main trunk has been secured, make* 
sure that the* ascending pharyngeal branch, which comes e > IT near 
the origin and on the* inner surfae*e*. lias been included; it' there is 
any doubt, ligate* this also. If this does not earn pletehf control the* 
bleeding, tie* the* opposite external c( not id. whie*h affords the* only free* 
anastomosis : it is useless to tie* the* common or inte rnal e*arotid. 

unless of course the* latte*r is the alTe*ete*d ve*sse*l. 

Mr. 1'. E. Xc “ns's ('use: 

Male*. IT. had had acute* tonsillitis and quinsy : nothing hut blooel 
followed incision of the* swelling, but he* improved for a week. Them there* 
were two severe ha*morrhage*s. and another next day; blooel was se*e*n 
oozing from the* upper pole* of the* tonsil. The tonsil was removeel. and 
outside* the capsule* was a large e*avity containing fresh blooel and e*lots : 
a swab was sewn inte> the* cavity. transfusion carricei out. and the* man made 
a good re*e*o\e*ry. 

Another ease* is reported in which the* ascending pharyngeal artery 

was eroded ; de-spite* ligation of the* external carotid of the* same* side, 

death ensued. 


SUPPURATION IN THE PHARYNX 
PERITONSILLAR ABSCESS: QUINSY 

Man ace.m i:nt. Heel : full de>sc of calomel. If the patient is 
seen early it may be* possible te> abort the* sup|)uration : give ail intra- 
muscular inject ion e » f manga ne se butyrate* ( 1 e.e*. e>f 1 per cent solution), 
followed by salicylates with bie*arbonate |)ushed to the* limit of 
tole*rane*e*. A fomentation is eemdbrting ; the supporting banelage 
e)iight to be* e*arrie*el e>ve*r the* vertex and ne>t renmd the n(*e*k. If the 
patient ran use* it a gargle* is helpful : the* e*ssential ingre*elient is water 
as hot as can be* te>lc*rateel. with any available* mild antiseptic (e.g., 
mereuroehrome* 1 per ee*nt). cmple>yed for ten minutes every two 
hemrs. If gargling is impossible the* fauces may be* irrigatcel by means 
of a de)ue*he-ean and tube, holding the heael forward. In a seve*re 
e*ase the j)atient may be* nursexl semi-pre>ne, with a te>wel uneler the 
mouth se> that saliva may dribble away te> avoid the pain of swallow- 
ing. This position provides a measure e>f safety in e*asc the abscess 
bursts s])e)iitane*emsly. but that situation should not arise. 
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Indications fok Oi’F.kation. Euless the* general condition is 
unfavourable the surgeon should not be in n hurry to operate until 
a definite abscess lias formed (second or third day). Jhis is indicated 
by 

1. Increase of pain on swallowing, diminution of aching and 
throbbing while the parts are at rest ; trismus. 

2. (Edema of soft palate and uvula, with consequent mullh'd 
voice and snoring. 

a. Remittent fevc*r and lcucoeytosis (1(>. ()()() or more). 

Anaesthetic. A phlegmatic patient who can < >| xn the mouth 
well may allow the operation to be carried out without general 
anaesthesia : it is impossible by injections to anasthet ize* tlu* tonsillar 
sulcus, tlu* really sensitive part. Paint the area 
of the* incision with pure* carbolic acid. The 
patient sits upright holding a basin, the head 
firmly supported by a re*st or against the wall. 

Ofehation. - A sealpel is prepared bv 
winding a strip of strapping round tin* blade so 
that onlv 1 cm. of the tip remains uncovered. 
II ave ready tongue* (h*pr(*ssor. sinus forceps, 
and a dental prop or gag (e*.g.. Doyen’s) it 
is much easier for tin* patient to keep the 
mouth open and tongue down if he has some- 
thing to bite on. Tlu* position for the incision 
is usually described as mid-way between the 
base of tlu* uvula and tin* third upper molar 
tooth ; it is not constant, and the most promi- 
nent part of the swelling is the best guide* (E/g. 7 ID). Tlu* mucous 
membrane is incised with the* guarded sealpel. which ought not to 
enter beyond the* edge of the* strapping. The forceps is now 
introduced into the wound and pushed firmly (linrth/ barhaml (not 
outward) ; it may be necessary to penetrate as deep as .*$ cm. As 
soon as pus is encountered tlu* forceps is widely opened and with- 
drawn. This manoeuvre is painful. Tlu* patient shoulel he a Now eel 
at once to bend forward and to spit out tlu* blood and pus. Local 
alter-t reatment eemsists in (reejue*nt lu>t gargles : iron internally is 
of value. 

With a nervous patient e>r when trismus is present a gear/y// 
ancrst/ictic is necessary, and to secure* proper relaxation ether is 
desirable*, llu* patient is plaeeel in tlu* supine* position with the* hcael 
fully extended over a pillow, and turneel to the affected side*. Wlu*n 
the abscess is opened the pus must be rapidly mopped up te> prevent 
inhalation, against which the position described is an additional 
safeguard. Have tracheotomy instruments reaely. 
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Dimtri/j'iKs and Danckks. 

]. Pus is not Pound. Exclude parapharyngeal abscess. In many 
cases the incision gives relief even without opening the abscess; and 
often the pus will tind its way through the incision during the next 
jew hours. 

Laryngeal (hdnna is rare : it may occur before the abscess 
is opened, and usually subsides rapidly when this lias been done. 
Tracheotomy may be needed. 

.*$. // union /mgr (.see p. 71a). 

PARAPHARYNGEAL ABSCESS 

This is a suppuration in the bueeo-pharyngcal aponeurosis behind 
the palat opharyngeus muscle and posterior faucial pillar. In clinical 
features it resembles a peritonsillar abscess. but there is little or no 
<edema of t lie* palate, and the recess behind the posterior pillar is 
obliterated by the swelling. It should be suspected when a quinsy 
appears to run an anomalous course, or when incision in the usual 
site fails to locate pus. The abscess tends to point rather low in 
the pharynx, behind the faucial pillar and level with the inferior 
pole of the tonsil. In view of the "rave possibilities if the- suppuration 
extends outward, or down tin* deep planes of the neck, it should be 
opened as soon as the surgeon considers that there is pus present. 

()pi:ration. A general anasthetic is necessary: the instruments 
and position of the patient are as for peritonsillar abscess. The 
mouth having been well opened, the linker-tip is passed to the* position 
described, and will usually detect a gap in the submucous tissues. 
Pressure outward here will readily open the abscess. Only a really 
blunt instrument is permissible, such as a round-ended tracheal 
dilator or a tongue depressor: often the gloved linger will sulticc. 

RETROPHARYNGEAL ABSCESS 

Acute Retropharyngeal Abscess. Most common in children under 
four vears old. The swelling i s on the posterior wall of the pharynx : 
often it is rather low down and only to be seen when the base of the 
tongue is lirmlv depressed. Sudden asphyxia may occur. 

()i M'.ration. A scalpel is guarded as described for peritonsillar 
abscess. Tracheotomy instruments should be ready. Ill infants with 
respiratory embarrassment it is unwist* to give an anaesthetic. The 
child is wrapped tightly in a towel to facilitate control, and held 
upside down by one nurse, while another steadies the head. r I he 
surgeon holds tiie scalpel in the right hand, the back lying' along the 
extended index linger, which acts as guide and guard. The mouth 
is widely opened with tin* gag; this may completely arrest breath- 
ing. Finger and scalpel art* passed back along the tongue, pressing 
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this upward (i.c.. toward the chin) until the linger reaches the swelling 
(Fig. 750) : the blade is now pushed boldly on in the mid-line into 
the abscess. As much as an ounce of pus may escape. A careful 


watch should be kept for forty-ei 



>lit hours: the dyspiuca due to 
the swelling is immediately 
relieved, but secondary (edema 
of the larynx is not unknown. 

hi older children xehere there 
is little or no di/spmva . ethyl 
chloride anaesthesia may be 
employed, the* position of the 
patient being ns for peritonsillar 
abscess. As soon as the child 
is anasthetized, open the mouth 
with the gag. seize the tongue 
with a tongue- or towel-clip and 
draw it forward. A tongue 
depressor is useful in exposing 
a low abscess. The* abscess is 
opened as before described, tak- 
ing care that all pus is mopped 
up at once to prevent inhala- 
tion. An additional precaution 
is to aspirate the abscess before 


Fill. 7 f>(l. la 

im; how it nun j 

iiir larynx. Tin* liyim* shows also tin- method Chronic Retropharyngeal 

"'TT' < " r " l,i, ' h Abscess. li c 1 ronlia I'vntfcul 

lathy is hold upside* down. 1 ■ ^ 

abscess secondary to Pott's 
disease of the cervical vertebra* should not be opened through the 
pharyngeal wall. The correct, treatment is to make an incision behind 
the sternomastoid muscle and by dee]) dissection to mobilize the 
carotid sheath anteriorly. Continuing blunt dissection toward the 
mid-line, the abscess cavity will be reached behind the pharynx. 
Once the pus has been evacuated, mop the cavity dry with gauze, 
swab the walls with liquor iodi, and close the incision completely. 


I ;ihsiT>s, show - 
obst rind ion oi 
ls< » t lit* mot h< id 
oh purpose the 


ki:fi;hi:x( ks 

Haemorrhage after Tonsillectomy. — 

Todd, A. T.. ('hemothcra/teufic Researches in Cancer. 1928. Bristol. 
IItel, W., and Moohk, T., Practitioner . 1918, <- .‘501, 

Klllv, A. B., (*t al., Brit. Med. Jour. 1921, ii. 4151. 

Peritonsillar Abscess. — 

Skuilkac, P., Bait, et Mem. Sac. Chir. de Paris , 1921, xlvii, 109. 
Necus, Y\ K., Proe. Jioy. Sac. Med. (Sect. Laryngol.), 19.‘50, xxiii, old. 
Parapharyngeal Abscess. — 

Watson- Williams, K., Lancet , 19:50, i, 792. 
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FOREIGN BODIES IN THE AIR PASSAGES. 

FOREIGN BODIES IN THE LARYNX 

Till-: treatment of acute laryngeal obstruction is discussed under 
Tieu iikotom Y. |). 5111. 

A foreign bodv not suHieicntly large to cause coinj)l(‘tc obstruc- 
tion of the larynx may cause local pain, repeated attacks of spasm, 
coughing. gnive distress; between the attacks tin* patient is 

hoarse, and may be unable to phonatc. In mild eases these may 
be the only symptoms, and the presence of the foreign body may 
not be suspected : but pain accompanying any attempt to swallow 

may cause even fluids to be refused. In young children there is 

sometimes no history to guide one in diagnosis. Irritation may 
lead to laryngeal (edema and threatened suffocation. 

Differential Diagnosis. From acute laryngitis, diphtheria, and 
spasm. It must lx* borne in mind that an object supposed to be 

‘swallowed' may really be in the* nasopharynx, where its presence 

may cause pain referred to the throat. 

Management. Have a tracheotomy set read//. Unless the patient 
is too young, examine the larynx by means of a mirror. Those skilled 
in the necessary technique may succeed in removing a foreign body 
by this means : in unpractised hands there* is risk of serious damage. 
Direct laryngoscopy affords the most convenient and sale method 
of removal in nearlv every case. Skiagraphy is seldom of service. 

Direct Laryngoscopy. 

Indications. (1) For the examination of the larynx when the 
indirect method fails ; (2) For the removal of an impacted foreign 
body; (.*{) In treating any laryngeal obstruction, c.g.. in diphtheria, 
where it replaces tracheotomy. 

Ax.l.s 1 UI’.SI A I’OH Dili KIT liAKYMiOMOl’Y AND BkoM IIOSC Ol’Y. 

Laval ana sthvsia is preferred by the skilled bronchoscopist. 
Cent ral ana sthvsia is advisable in the great ma jority of east's when 
the surgeon without special experience is called upon to deal with 
an inhaled foreign body it is highly important that everything 
should proceed without hurry or fuss. Ether vapour from a Shipway 
apparatus is the most convenient method : oxygen-ether entails a 
real risk of explosion. Before starting the amesthetic make sure 

k. s. 4(> 
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that the tracheotomy instruments are rcadij. A full dose* of atropine 
is advisable, but morphine should be avoided. 

Infant,' < : Children under three years old can be examined by 
the direct method without any amesthetic. 

Contra-indications: With severe respiratory distress the best 
plan is to perform tracheotomy under novocain anasthesia. if the 
obstruction is in the larynx a general amesthetic to facilitate 
laryngoscopy can now safely be given : while if it is in the bronchi 
a bronchoscope can lx* passed through the wound without further 
anasthesia. 



Ft)/. 7;‘> I. — Ai;(linr's laryngoscope. 




I‘ weeps lor use with laryngoscope. 



Ixstju jmkxts. — The laryngoscope consists of a metal rect- 
angular U, of which one leg forms the handle (Fig. 751 ). The other leg 
is tubular, the tube being prolonged forward into a blunt beak ; a 
slot in the right side* facilitates instrumentation. A small lamp near 
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the distal end illuminates the larynx : duplicate and alternative 
systems are advisable. See that the forceps for grasping the object 
is long enough to project beyond the end of the tube and that the 
ends close tightly (Fig- 752). Arm six wool carriers, taking care that 
the wool is iirmly lixed. 

Tin: 0 m: a at ion . — Darken the theatre, or at least exclude direct 
sunlight. Place the patient in the supine position with the head 
extended over the edge of a pillow. Pass the laryngoscope back along 
the dorsum of the tongue, identifying in turn the uvula and then 
tlu 1 epiglottis (Fig. 758, A). Insert the beak behind the latter and hook 
it forward (Fig. 758, B). In doing this a lifting movement is needed: 
the teeth arc not to be 1 used as a fulcrum. Additional room may be 



gained by turning the head to tlu* left side and passing the tube 
through the right corner of the mouth. As the epiglottis is lifted 
forward the whole 1 larynx comes into view ; gentle pressure on the 
poinuin Adami may be needed to reveal the anterior commissure 
(Fig. 758, C). It there 1 is much spasm (except, in infants) paint the* 
cords with a wool mop, moist, but not wot. with a 20 per cent solution 
of cocaine hydreiehleiride. 

The actual removal of the 1 foreign body usually presents little* 
dilhe-ulty. Gentleness is the 1 first dcsielcratum ; where luniks or 
points arc concerned the* greatest patience* may be reejuireei to effect 
release without lacerating the mucosa. If the object is too large* 
to extract through the tube, withdraw tube, foiceps, and foreign 
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body togct her ; the beak of t lie tube should be employed to cover 
any sharp point during withdrawal. In certain eases there may 
be dilliculty in extraction upward. e.g.. safety-pin j >< >ii it nj) : if the 
special ‘closer" (E/g. Tot) is not available. perform tracheotomy 
and deliver the pin through the* wound. 

AnT.u-TKKAT.MKNT. A watch should be kept for at least forty- 
eight hours for laryngeal obstruction from (edema, and the patient 
not allowed to pass out of reach until the larynx is quite healed. 

Author's ('use. 

A child of three choked while eating an egg. After this, although 
there was no dyspnua, there was an audible respiratory stridor and the 
child refused to take any food or drink or to speak. An occasional hoarse 
eolith was noted ; general condition quite satisfactory. Thirty-six hours 
later a laryngoscope was passed without anaesthesia. when a large piece 
of egg-shell was seen ly in*»' antero-posterio; iy between the vocal cords, 
and (irmly impacted. It was removed with forceps: recovery unever 

FOREIGN BODIES IN THE TRACHEA 

Anatomical Summary. 

Dimknsions of tuf Tkachev and Hkonciii in the 
Ayek \<;e Anna* Mali: 


Eeiiirth It cm. 2.7 cm. .7 cm. 

Internal diameter* 17 nun. Hi mm. 1.4 mm. 

Alible with vertical 2.7 4.7 -.70 

The dimensions in the female an* about 10 per cent less; those* 
of children are given on p. 7TJ. During swallowing or on extending 
the neck the trachea becomes longer, and slightly narrower. The 
surface markings in the adult male and corresponding spinal levels 
an* indicated in E/g. 7 a a. 

With a long neck the cervical portion of the trachea may be 
correspondingly longer, and vice versa. In children the whole trachea 
is somewhat higher, both ends at birth being opposite the inter- 
vertebral disc next above that of the adult position. Owing to 
pressure of the aorta tin* lower third of the trachea is inclined slightly 
to flu* right ; but the earina lies to the left of the tracheal axis. 
For this reason, and owing to the larger size and vertical direction 
of tin* right bronchus, the latter is entered by inhaled foreign bodies 
three times as often as the left. 

Clinical Features. The lumen of tin* trachea being (except in 
early infancy) greater than that of the cricoid, a foreign body that 
lias passed the* latter will not completely obstruct the former unless 
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it undergoes nit c-rn t ion in stin | x* or size. Such a case is flint of flic* 
toy balloon, inhaled during an attempt at inllation. Expiratory 
efforts inflate the balloon in the trachea. The cardinal sign is \v//rn/ 
tracheotomif ' : although the trachea has been opened no air enters 
or leaves even during artijieial respiration. Without delay explore 
the trachea with sinus or haemostatic forceps; with good fortune 
the intruder may be seized and withdrawn : then 1 may be* more 1 than 
one piece. 
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/’/'/. -TUr tmclica mid bronchi in the adult male, show 1 1 1 <_r sui lacc 

nr irking with rnnvspondimr spinal levels. Scale of centimetres. 

L ./. IV right's Case . 

An adenoid curette was used, but no adenoids removed. Respiration 
at once ceased and was not resumed. Tracheotomy was performed : even 
with artificial respiration no air entered the Jungs; this distinguished the 
ease from one of anaesthetic overdose. Forceps were passed down, and 
a large mass of adenoids was removed from the bifurcation of the trachea ; 
the child recovered. 

Very small foreign bodies seldom remain in the trachea, but pass 
into the bronchi. A larger object, if smooth, may lodge in the trachea 
(usually at the bifurcation) or in one of the bronchi, without being 
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tightly impacted. The* spasm that marked the entrance* gives wav 
to a ])(*rioel of calm, often delusive ; a cough or change in position 
of the patient may cause the* body te> be* thrown up against the glottis, 
with re*ne*wal of spasm. The patient's anxious expre*ssion anel rigiel 
immobility testily that the* danger is appre*e*iateel. lie wants t e > 
be ie*ft perfectly still in the* position of greatest e*ase*. generally leaning 
forward with the* arms supported anel the* he*ad bo\ve*el. Rcspiratorv 
movements anel talking are* reel ue*e*e 1 to the* minimum. Tlu*re may 
be* elyspnoa. anel an * asthmatoiel* exj)iratory wheeze*. be*st hearel 
at the* mouth. 

Small bodies may become li\e*el in the* trachea by points e>r lie)e>ks. 
At iirst there* may be* no symptoms after the* initial e*he>king : but 
trae*h(*itis may e*nsue* (especially with organic be)elie*s). with seve*re 
ehspnera from swelling of the* walls anel tenacious se*e*re*tion. 

Management. Tracheal obstruction is (obviously) far more* 
immc'diatcly elangerous than bronchial : t lie* patie*nt is in real pe*ril. 
He should on no account be* Ie*ft alone* even for a moment. As soon 
as arrangeiuents can be* made* a bronchoscope should be j)asse*ei anel 
removal e , ffeeted. Tin* te*elmi(jue* is the same as that lor bronchoscopy 
(p. A skiagram may help, but in many e*ase*s the object is 

t ransraeliant . 

Indications for Immediate Tracheotomy. Tracheotomy she»i lie! be 
pe*rfe>rme*d : (1) If the* surge*on e*annot re*main within e*a 11 : (2) If it 

is ne*ecssary t < > transport the* patient by roael or rail ; (d) If the patient 
is uneleT .‘i ye*ars e » le 1 . Remember to search for the foreign bod if as soon 
as possible . e ve n when it is saiel te> have* beam re*me>ve*el. The* mortality 
of untreated foreign bodies in the* air-passages is over 10 per cent ; 
with trae*heotomy this is halve*el. Foreign bodie*s treated by broncho- 
scopy should not show a higlie*r mortality than 7 per cent, anel in 
the hands of an e*xpert Its pe*r ee*nt of re*e*overie*s are* obtained. 

. I at bar's ( 'ase. 

A baby of IT) months choked while eating lisli : the* mother hooked 
up a fish-bone*, and the* child appeared quite* normal that day anel the* 
next. On the* third day he* was ill and fretful, and in the* evening began 
to have respiratory distress. lie was brought to me* at midnight, looking 
very ill ; too weak to cry or cough ; T. DO 2 F.. R. 44. 1\ 140 : se*vere* 
inspiratory and somewhat le*ss expiratory strielor. with bubbling sounds; 
tissues of root of nce*k, and ribs, sucked in with inspiration. Diagnosis: 
lnrvnge*al cedema. Xu anasthet ie could be* used; a laryngoscope was 
passed and the* larynx appeared normal ; a tube* passed into the* tracheae 
sueke*d out much frothy, viscid mucus, but respiratory distress was incre*as- 
ing, so tracheotomy was performed. After cleaning the* trae*he*a by suction, 
examination (before inserting the tube) she>we*el a spicule e>f iish-hone. 
This was se*ize*d anel re*me>veel ; it preeved te> be eene* limb e>f a vertebral body 
with twe> * ribs ’ attached. e*ae*h over 1 cm. long, and at right angle's. Reeovcry . 
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FOREIGN BODIES IN THE BRONCHI 

Clinical Features. — There may he no characteristic history. 
The symptoms produced by a body of small calibre in a main bronchus 
may be very few : cough, rales, and local pain arc probable ( Fig. 750). 

When the body is large* enough to produce appreciable obstruction 
there may be still no dyspneia during rest. An ‘asthmatoid’ wheeze 
on expiration may be heard best at the* mouth. 

With a still larger benly there is intermittent obstruction during 
e*xpiratie>n only : air can enter the* lung, but cannot le*nve*. and the* 
e>rgan heroines emphysematenis. The mediastinum is displaced to 
the* healthy side*, and the* diaphragm eloe*s not rise* in e*\piration on 
the affeet(*el siele (Figs. 757, 758). 



“Mi. Skiagram slmwinjj salV“ty-pin in I >n mclnc 

( I lif kind pmnission of Mr. I>. . I. ( rmr,) 

If the boely is large* enenigh completely te > obstrued the* main 
bremelius the* lung is thre)wn e>ut of aetiem. At iirst there* is se*ve*re* 
dyspnera, but compensation is soem establishes!. and within a few 
hemrs there* may be* no distress while at re*st. The* air in the 
alTeeded lung is absorbed, leveling to atele*etasis ; the diaphragm does 
not elescenel on that side* eluring inspiration, the e>ppe>site* lung expands, 
anel the mediastinum is dis})laee*d tenvarel the* alTe*e*te*d siele*. 

When emly a se*e*onelary e>r smaller bmnehus is alTerleel the* 
elisturbanee may be* slight, anel the* j)hysie*al signs tew: Je>calize*el 
brone-hitis or hroncho-pncumonia are* simulated. 

Inorganie* boelie*s e*ause* relatively little* react ie>n, but may re*main 
mobile anel pass from one part to ane>the*r, with corresponding changes. 



\ hhoj-'i! / l"<n ///,'>!'>/, >1/1 nr I fn 

'/*• "// v,,h ‘ \ w m -//r i" ""/ vs "«j"i rr'-'i "7 *«:: •'/■/. ■/» --nni 

».!«>{ .{'> J.I.IJ.I- 'I | /III.* < ) WltlKI J|> III.H Ul |) *lli7i|f.ll|( i l.’I| I 

I" if[ndn.i 10 ipMf jijr.i.i i< * wiiiii.. nrfj .»i"\ ' u« »i jr.n< Uui u<> * > i. » r 1 . . 1 1 .1 1 -< ( < > ju.jjmi 

- .1- » i 1 1 1 "1 .'lip ~ m 1 1 i"“u . . f [ i )■> 1 r 1 1 1 . \i|ilm.» 7 in nnij- ‘ L'J L / 



(>ol 


s:mvssVci-Hiv mill xi suiuoh xmimhom 


7:30 EMERGENCY SURGERY 

Organic bodies produce early and severe inflammation, with swelling 
of the walls, fever, and f<rtid purulent- sputum. Vegetable substances 
mav absorb moisture and swell. Thus obstruction at first incomplete 
jnay become intermittent and finally complete. If there is no definite 1 
history the possibility of a foreign body is readily overlooked, the 
condition simulating progressive pulmonary dis(*ase. 

Differential Diagnosis. From asthma, bronchiectasis, abscess of 
the lung. etc., foreign body in the* gullet. 

Management. Clinical examination will ('licit signs corresponding 
to the conditions indicated. e.g., changes in rcsonanec. breath-sounds. 
])osition of apex beat. etc. Skingraphic examination should be 
undertaken in every ease. The majority of foreign bodies arc 
transradiant, but valuable' evidt'nee of lung chant's may be obtained. 
If the body is opaque, two skiagrams should be taken, antero-post crior 
and lateral. Reference to the surface marking (see Fig. 755) enables 
the surgeon to locate the foreign body: allowance for parallax is 
necessary unless the object lies in the centre of the field. The changes 
produced bv very small bodies may be so limited as to escape' detection 
either clinically or by X rays: where the history is definite an 
exploratory bronchoscopy should be undertaken. 

Having determined the presence and as far as possible the 
situation of the foreign body, the question of treatment will arise. 
The method of choice is bronehoseopie removal without delay. 
When* then' is no possibility of this, the only course is to perform 
tracheotomy and await (‘vents. 

Bronchoscopy. - 

JxniCATiox. A foreign body is known or is suspected to be in 
the bronchi. 

A bronehoseopie search for a foreign body is not to be light 1\ 
undertaken. Safety and success are directly proport ional to experience. 
The patient's interests art' best served by: (1) Bringing to him a 
bronehoseopie team ; or. if that is impracticable, by (*J) Taking him 
to the team. If neither course is possible* the surgeon without special 
experience of endoscopic technique may have to undertake treat- 
ment : in a highly civilized country this will seldom be necessary. 

Koitk. The next question is whether to pass the instrument 
through the larynx (high bronchoscopy) or through a tracheotomy 
wound (low bronchoscopy). The natural route is selected, for obvious 
reasons, by those who have had opportunities of acquiring technical 
facility. Direct laryngoscopy is First carried out and the cords arc 
cocainized. The bronchoscope is then passed in exactly the same 
manner as far as the larynx, taking can* to protect the upper teeth. 
When the vocal cords separate* in inspiration tin* tube is slipped 





732 


EMERGENCY SURGERY 


between them and the traehea and bronelh are explored (/7g. 750). 
Those who lia-ve not had experience of this method are advised to 
examine the bronchi via a tracheotomy incision ; this allows of a 
somewhat wider tube being used, and it need be only halt as long 
as in upper bronchoscopy. The 1 patient's head is kept fully extended, 
to avoid the chin interfering with the operator (/7g. 7<>0). 



/■’/;/. 7 «»(>. Lower I il oliel n iseo| )\ . 


Instki:mi-:nts.— Tlie bronchoscope is a metal tul)e of length 
and calibre suitable to the age of the patient (/«7g. 7fi 1 ). 



Sr/.r. or Bhonchoscopk in Relation to Atm or lLvm.vr 
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* For 1 1 1 >p(M* bronchoscopy ; in lower bronchoscopy ;i tube of hall the length will sulliee. 
| Also for smaller I iron hi of adults. | Standard tube for adults. 
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N(‘ar the* distal end the wall is pierced by a number of lateral 
holes, bv means of which respiration can be continued through the 
healthy bronchus while the instrument is engaged in the obstructed 
bronchus. Illumination is provided by a small lamp near the distal 
end. In an emergency a bronchoscope may Ik* improvised bv care- 
tully smoothing tin* end of suitable copper tubing, and fitting a handle 
I still possess a tube made in this way in little over an hour, and 
used with success ; illumination was by means of a forehead lamp. 
A direct -vision eystoseope may serve, or a large-bore metal catheter 
may Ik* adapted lor this use. I- ini* tubes are needed to pass through 
the bronchoscope to aspirate secretions, and line forceps on slender 
stems are necessary for ini rabronchia I mameuvres (Fin. 702). 



Avi:stiii;m.\ and Illumination and Tkstinc ok Instalments. 
These arc* discussed under Diaect La a YN<a >sc*oi>y. p. 721. Unless the* 
known position of the* foreign body negatives all possibiliti/ of need, 
have an usophagoseopc ready as well : a foreign body in the* gullet 
may cause seven* dyspnua. 

( )ae a atk >N . The* first essential for bronchoscopy is gentleness. 
In verv few eases is the patient threatened with immediate death 
by the* mere presence of the body ; to take risks in attempting removal 
is quite unjustifiable*. With a small baby, limit the intervention 
to lift ecu minute's />// the clock: with an adult to thirty. A second 
attempt is less elangeTous than a single prolonge*el e>pcration. 

Having entered the* traehe*a. remove all seere-tiems by sue*tion : 
e)i* if wool limps are* use*el, proceed with grc*at e*aution le*st the* foreign 
body be* drive'll de*e*per down. Se*e* that the* tube* is elireeted straight 
down the lumen, and if ne*ee*ssary alter its dire*e*t ion never lc*ve*r 
the* trachea into line with the instrument. Whe*n the lumen can 
be sc*c*n in line* with the* tube, pass the* latter farther down, keeping 
the left-hand wall in view; it is easy to pass the tube into the* right 
bronchus without realizing it unless this is done. Use no force, and 
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kec]) the eye always at the instrument while tin* latter is being moved ; 
it is not clilheult to over-ride such a body as a ]>in. or even to drive 
it through the wall of the viseus. 

After passing the bulge of the aorta in the left wall, tin* carina 
appears as a conspicuous white 1 ridge rather to the left of the* tracheal 
avis (Fig. 703. b). The right bronchus is entered with great east 1 . To 
enter the left bronchus it is necessary to carry the proximal end of 
tht* tube well over to the right. (In upper bronchoscopy, the patient's 
head must be turned well to the right.) All the time that the tube 
is being passed, keep the lumen clear by aspiration or by gentle 
mopping : it is not justifiable to push on blindly into a pool of mucus. 


I, !, 



Fill. Tii.'d Endoscopic nppou r«uicc< <>! dronchi (endured ). A. Left dronclms; 

B, ('arina; C. Ki^dit brondiiis. a, Epart •■•rial lirnnchiis ; h , Middle lode lm mclm- : 
r, J)oj , s'd lower Jodc dronclms: <1 . Main lower lode dronclms: a , Snpcri< ir upper 
lode dre.ncdus ; ft, Ventral upper lode dronclms. 

The right main bronchus (Fig. 763, C) shows quite near its origin 
the opening of the eparterial bronchus (a). When this has been passed 
we see close together three* openings : tlu* ve*ntral oj)ening of the* 
mielelle lobe bronchus (b) ; the persterierr ope*ning of the* dorsal lower- 
lobe bronchus (r) ; and the main lower lobe bronchus leading nearly 
straight on (d). 

The left bremchus (Fig. 763, A) gives erff no branelu-s until it 
breaks up into four secondary bronchi almost at one level. The 
ope-ning to tin* le*ft is that of the superior upper lobe bronchus (a') ; 
on the* ventral wall is the opening erf the* ventral upper lobe* bronchus 
(//) ; slightly further cm is given off the* dorsal lower lobe* bronchus 
(r) ; and the main lower Jobe* bronchus continues straight e>n ((/). 

The* sizes erf enelerscerpe give*n aberve will enable* the* ope*rator ter 
explore as far as has been eleseribe-el, be*yonel which j re > i n t it is not 
ve*ry often necessary ter prerceeel. If the* ferre-ign body eannert be* founel, 
see whether there* is pus err e*xe*e*ss of se*e*re*t iern in erne* erf the* brane*he*s ; 
this erften indie*ates the site of the* intrueler. Se*e*ure a gererel grijr erf 
the ferre-ign berely Ireferre attempting re*moval. A jrin ne*cds ter have* 
the point (if upwarel) brerught within the tube* be*f‘erre* extraetiern. 
A staple can sometimes Ire* turned in the bronchus ser as ter extract 
it with the* points trailing. A glass Ire-ad is very tremble-serine* ter 
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grip ; go e*arefullv. le*st it lx* driven furl her on. pe*rhaps out of reach. 
Sometimes a blunt hook may he useful to steady the body for seizure. 
Vegetable substance's tend to break uj) under tlu* forceps ; endeavour 
to remove at least all large* pieces. 

I)j FFICI I/I'I KS AM) DaNUKKS. — 

1. The Foreign Both/ ('annut he Found. —Euless there is no 
possibility of impaction in the (esophagus, examine this region. If 
this does not solve the problem, proceed as in ( k 2). 

-. Tlie Foreign liodij Cannot he Feaehed or Featured. Keep the 
tracheotomy wound open as long as the body remains in the Jung: 
it may be coughed up after an interval. Consider whether the patient 
should not be transferred to a centre* where specialist services are 
available. A retained foreign body usually leads to bronchiectasis, 
and the prognosis is poor: lobectomy offers a reasonable alternative. 

When in dillieulties with an object opaque to X-rays arrange* 
a second search on the X-ray table ; an assistant indicates the direc- 
tion. 

ItKKMKKNtKS 

Foreign Bodies in the Trachea. 

\Vi:h;ht. V. .1., Jour, of Lartfu «*///.. 1<)*2S. \liii. 77:). 

Anon., Hrit. Jour. Sum.. 1 !)-(). vii. 5M*. 
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THE EXTERNAL EAR 

By Eiuc Watson-Wim.iams, Ch.M. 

Haematoma Auris. This consists of an effusion of blood beneath 
the perichondrium of the concha ; it may occur spontaneously even 
in the ye>ung and healthy, tends to recur after evacuation, and if 
untreated leads to the unsightly deformity known as "cauliflower car'. 

Tkkatmknt.- Local amesthesia with novocain-adrenalin injec- 
tion is often sufficient, though for a child or nervous adult a general 
anaesthetic may be needed. An incision about 2 cm. long will enable 
the operator to evacuate* the* blood and any clot present. Firm 
pressure* for several minutes may be necessary to control oozing ; 
if this does not suffice, pack in for ten minute's a plcelget of wool we*t 
with eoagulen or with 50 per cent glucose solution. The* skin incision 
should not be* sutured. The* e*ar must be well supported front and 
back by gauze* dressings a nel a linn bandage applied for thre*c elavs ; 
additional support e* an be given by immersing the elressings before 
applicat ion in melted harel paraffin (ambrine). 

Suppurative Perichondritis. —This oee*urs fre)m suj)puratie>n in 
a hiematoma, and in typhoid. variola, e*te*.. and after e>pcratie>ns 
sue*h as the* raelie*al mastoid (Fig. 701). 



I' l'j. i (U. Siijjjmi iit i\ (* ixM'ichondj jl is of Uio .‘niriclo 


THE EXTERNAL EAR 


737 


Treatment.- -- A general anasthetic is usually desirable. The 
abscess must be opened without loss of time, at least one incision 
on (‘/jell surface of the concha going down through perichondrium. 
It is well to warn the patient that there may be subsequent deformity 
even with early treatment. 

Illumination in the Immediate Surgery of the Aural Meatus. — 

In all operative nianauvres in the meatus brilliant illumination of 
the whole field is essential. An illuminated magnifying operating 
auriscope (F7g. 705) is a groat advantage*. If a head lamp or mirror 
is used it must be arranged over the right eve : a lamp in the centre 
of the forehead will not illuminate the visible part of the* fundus. 



/''it/. 7 ( *•">. Thr author's opcral ii i Miinscope (illuiu imitrd and magnifying. ) ( >: 

Foreign Bodies in the Ear. Remember that a small object near 
the membrane may be hidden by the curve of the* mental Moor. A 
living intruder, such as a spider or ant. may cause the most acute* 
distress by tlu* sensation and sound of scratching or wriggling, and 
may cling with claws so (irmly as to defy syringing. Blow chloroform 
vapour into the meatus for five* minutes before using the syringe. 
Ticks or maggots (e.g.. screw-worm) in the meatus cause intense pain 
by their cutting movements, and have even been known to expose 
the brain. In tin* intervals between movements a slight bloody 
discharge may be the only symptom. A drop of turpentine or of 
chloroform (both very painful) will kill these, or one per cent solution 
of chloroform in water may be used for syringing. 

A mass of hard wax impacted in the fundus may grow by accretion 
of layers of desquamated epithelium (keratosis obturans), producing 
sullieient pressure to cause destruction of bone, exposing perhaps 
the facial nerve, or pushing the stapes inward. The resulting svm- 
ptoms. ear- and head-ache, facial paralysis, vertigo, nystagmus, and 
vomiting may raise* suspicion of labyrinthitis or brain abscess. The 
following drops will soften such a collection : — 

R Soelii Hiearb. gr. x (2 parts) 

(.Iveerini 7) i (1- parts) 

Aquain ad y> j (to 100 parts) 

F. gutt. tres dies ter in die in aurem institlemla* 


E. s. i? 
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Sc 1 it km k of Tkkatmkxt. (1) Syringing ; (‘2) Inst rumental 

remeival ; (3) The saint 1 , uneleT general amcsthesia ; (4) The 1 saint 1 , 

after turning tilt 1 ear forwartl ; (5) Enlargement t)l‘ 1 1 it 1 bony meatus 
witli the gouge. As se>e>n as a lair trial of tint* met heal has proved 
ineffectual t lit 1 surgeon sliould ]m)t*eetl at onre It) the next: an obvious 
corollary is, that before antf t >] )t*r*;i t it»i i under gvneTal anasthesia is 
started all preparations must be math 1 to go on lt> enlargement e>f 
Hit 1 meatus if requisite. 

In all instrumentation within the meatus the greatest cart 1 and 
gentleness is imperative ; lough or unskilful methods carry a definite 
risk of dislocation of ossicles and even of producing; labyrinthitis. 
Manifestly, the patient must remain absolutely still throughout the 1 
procedure, and suitable 1 support i or the head should be 1 arranges! 
in every e*asc. 

1. Unle\ss the 1 object is linn I v impacted or lixe'd by peiints, icmeival 
can usually be 1 edTecled by springing. The 1 syringe 1 should be 1 capable 
of delivering a line 1 jet with eonsielerahlc foree. and the 1 wate r must 
lie warmed te> 100 V. (38 C.) to aveiid giddiness. Inspection will 
show if there 1 is a ediink at eme 1 side 1 of the 1 foreign boely. and the jet 
should be 1 directed aleing the* nmatal wall towarel this chink. the 1 aim 
Icing to swill e>ut the boely by the 1 forec of water bediind it. Draw 
the 1 pinna eiutward and a little 1 bae*kwarel. whiedi straightens the neatus. 
One ne'eel ne>t fear the swelling of pe*as, beams, et<*. . as they become 1 
se>ft at the 1 same 1 time, and can be 1 broken up with a probe 1 in a elav 
e>r twe> if the original syringing is inedTect ive. 

2. When syringing eleics not e I isloelge 1 the* foreign body, icseirt must 
be 1 hael te) instrumental removal. The 1 majority of lbicign bodies that 
ne*e‘d this are 1 e ) f the 1 nature of pebblevs e>r beaiels that eluele* the* grasp 
e»f Ibrecps. It may be 1 possible 1 te> cause sueTi an e>l > j e*e*t to aelhe*re to a 
male*h-stie*k the e*n el of which is armed with a small elrop of lish-glue 
( fc seceotine 1 ') ; time must be* alleiwed for this te> harden bedbic attempt- 
ing mneival. 

The me>st generally usedul instrument is a line 1 blunt rectangular 
1 ie>e »k : grasping Ibrecps may be 1 necessary as wedl (U/g. 700). Unde r 
geieiel illumination the 1 emel of the liook is gently insinuated between 
the me k atal wall anel the 1 eibjeed, turneel, anel withelrawn, bringing the 
intrueler with it ; several a. I tempts may be icepiired. 

3. If this fails, a general anusthetie is ne i e , e , ssary. TheTe* should 
be no he‘sitatie)ii in advising amesthesia when the 1 patient, is teu> veiling 
eir too nervous to cei-eiperate 1 with the 1 surgeon, or when tight impaediem 
renelers even a eloeile patient intederant. He* sure bedbic starting that 
you are 1 ready te> go on te> eipen eipcratiem if necessary. Often, he>w- 
cver, the additional facility eonlcrred by the 1 anivstlieddc wall leuiel 
to a successful removal per rias naturales. 
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4. Whe*n l I k* object cannot h(* dislodged even thus, the car should 
he turned forward as if for the Sehwartze operation (}). 749). The* 
])eriost(‘uni is divided and reflected forward (not back), and detached 
from the posterior margin of the meatus and the spine of Ilenle. The 
posterior mental skin is now pressed forward and incised vertically 
over tin* foreign body as near the level of impaction as possible, thus 
bringing t lit* object into view in the fundus through the wound. The 
mechanical advantage thus obtained may enable the operator to (‘fleet 
remova 1. 


\ 



7 (it). Aural l'ni'u.'jis and hooks. 


5. If this is still impossible, take a narrow gouge*, and applying 
it about 1 mm. behind the mental margin, with gentle taps of the 
mallet enlarge the circumference of the bony meatus. Tlu* gouge* 
should be directed almost parallel with the mental wall ; not more 
than a millimetre of bone* need Ik* removed, nor ought the removal 
to be carried deeper than the level of impaction. Great care must be* 
taken that the* gouge does not pass deeply, and also that the* foreign 
body is not elrivem farther in. When this has been released, suture* 
the* e*ar in place, and pack the me*atus with gauze* anointe*el with 
paralbumin mollc ; eleisure of the meatal incisiem is unnecessary. 

Rupture of the Tympanic Membrane. Avoid springing and the 
use of peroxide. The le*ss that is demc the* bette*r ; the* fundus is 
normally sterile*. If bleceling has e*onse*d. de> not elisturb the clot oil 
the* membrane*, but disinfect the skin e>f tile* cartilaginous meatus 
with liepie)!* iexli mitis e>r with 1 per cent, aepieous solution e>f me*re*ure>- 
chmmc. If bleceling contimms, ele*an the* meatus with elry sterile 
we>e)l, anel elisinfe*e*t the wluile. In either ease* apply a. sterile dressing 
to e*e>vcr the e*ar, anel watch fe>r evidence e>f infe*e*tion (see p. 741). 
Severe bleeding may come from the lateral sinus or from the middle 
meningeal artery (pp. 47S -487). 
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Furuncle of the Auditory Meatus. While a furuncle of the outer 
half of the meatus may be almost symptomless, one in t lie deeper parts 
can be excruciatingly painful. In any early ease examination will 
show a localized swelling of the mental wall. Remember herpes, 
meat a 1 exostosis, and granulations from antral cholesteatoma eroding 
into the meatus. Later, tenderness and (edema, may render otoscopy 
impossible. When post-aund (edema or lymphadenitis coexists 
a close resemblance to mastoiditis may be produced. The differential 
diagnosis may be tabulated thus : — 

MAHTdllHTI.s 


Age 

History 

Other disease* 
Fever, malaise 
I tariff tenderness. . 
Mental (edema 

Membrane. . 


Hearing 
Discharge . . 


Hare in children 
Furuncles elsewhere 

Perhaps glycosuria 
Seldom severe 

Typically greatest over tragus 
May occur anywhere and 
occlude oriliee 
l T sually normal 

Normal if meatus clean . . 
Scanty, purulent 


Common in children 
Otitis media, coryza, exan- 
them, bathing, teething, etc. 
Adenoids, nasal infect ion 
May be severe ; not always 
Usually post-aural 
Postero-superior and cot dined 
to fundus 

Injected or perforated (rarely 
normal ) 

Usually impaired 
Mueo-purulcnt. often profuse 


Tkkatmknt. In a mild and early ease give tin* patient a full 
dose of calomel, and if it is available an intramuscular injection of 
manganese butyrate. 0-0 1 grm. Apply a large fomentation to flu* 
ear, and instil into the meatus ( very four hours 10 per cent iehthyol 
in glycerin as hot as can he borne. Ry mouth, stannoxyl thrice daily ; 
twelve tablets a day is a full adult dose. 

Operation is indicated if pain is severe, or if the treatment does 
not relieve within forty-eight hours. Aiursthcsia and preparation 
follow the lines indicated for paracentesis tympani (p. 7 11?). A 
narrow-pointed bistoury is advised. The most prominent part of 
the swelling should be deeply incised in a direction parallel to tin* 
mental axis. Where post -aural (edema is pronounced a second 
incision in this region is desirable, and will frequently release pus ; 
the periosteum should not be divided. After-treatment as for tin* 
early ease, omitting the manganese. If the condition tends to recur, 
save the pus for an autogenous vaccine. 

Suppurative Lymphadenitis. The treatment of the most common 
variety, the post-aural, has been outlined above. If the furuncle 
a fleets the anterior part of the meatus, the lymph-glands involved 
will be those lying in the parotid region, deep to the parotid fascia. 
Direct external incision into this region should lx* avoided. The 
glands may usually he reached through an incision in the anterior 
wall of the meatus ; an aneurysm needle makes a convenient inst rument . 
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CHAPTER XLIX 

ACUTE SUPPURATIVE OTITIS MEDIA: ACUTE MASTOIDITIS 

By Biuc Watsox-Wilijams. Cii.M. 

A i/rnoi (;ii it is convenient clinically to discuss these as two separate 
conditions, there is no essential distinction. The mucous membrane 
of the middle-ear cleft is continuous, and within a tew hours of onset 
of acute otitis t lie membrane of the antrum and mastoid cells lias 
become inllamed. Whether tins inflammation resolves or goes on 
to abscess formation and osteitis depends on the power of resistance, 
virulence of infection, and freedom of drainage : only the last factor 
can be materially affected by local treatment. 

ACUTE SUPPURATIVE OTITIS MEDIA 

Because the ear is not examined this condition is often overlooked 
in babies and in those prostrated by an acute specific fever. 

Appearance of the Membrane. Pus may lie behind a membrane 
that appears perfectly normal. But. as a rule, in the mildest eases 
t lie normal gloss of the membrane is lost and the light reflex with it : the 
colour is definitely pink, and from the region of the umbo and malleus 
small vessels may be seen radiating ( B/g. 7G7. a ) : while there is definite 



membrane. (Tin 4 right tvmpai ic membrane is shown in cadi oa.se.) b. Acute 
otitis media. se\ere. The mend rune is bulging and scarlet, and shows a luemor- 
rlnigie bulla in the posterior Acute otitis media with bulging of the 

membrane, flaecida. <7, Herpes "" ‘ dx and just 

overlaps the malleus. 


bulging outward, so that the malleus lies in a little fold. In a more 
severe east' the whole membrane is bright red, and the bulging more 
pronounced, ('specially posteriorly (Eig. 707, b) ; in influenzal otitis 
crimson bulla* may form on the membrane and sometimes on the 
adjacent mental wall : such bulla* may rupture (without perforation 
of the membrane), or may be partly absorbed, staining the membrane 
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for many weeks. Rarely the bulging may lx* eon lined to the purs 
llaceida, whieh then projects outward above the upper part of the 
pars tensa. partly obscuring it ; the latter also, however, shows at 
least some reddening, evidence of general tympanic infection (b 'ig- 
767, e). After perforation the injection and bulging of the nirmbraiK 1 
usually disappears. 

Differential Diagnosis. — From 

1. Furuncle of the meatus. 

2. Herpes. A ruptured vesicle on the membrane looks very like 1 
a perforation (Fig. 767 .<l). 

.‘3. Dental elise*ase*. Remember uncrupted molar. 

4. Othe*r conditions that may show seven* earache, malaise, and 
fever, such as acute sphenoidal sinusitis (p. 701), lobar pneumonia. 
Vincent's angina, and meningitis. 

MANAGEMENT OF ACUTE SUPPURATIVE OTITIS MEDIA 

1. The Mem uk am: is Intact. 

The patient is given a lull dost* of calomel and ordered to bed. 
If the ease is an early one and perforation has not occurred, instil 
into the meatus every four hours drops of glycerin with two per cent 
phenol warmed to 105 F. (40-5 C\). Apply dry heat to the ear by 
means of a hot-water bottle, electric pad. or bran bag ; avoid poultices, 
fomentations, and blisters, whieh tend to obscure the progress of the* 
disease. 

Paraeentesis is indicated : 

1. If pain or lever is conspicuous and not relieved within twenty- 
four hours, even though the membrane appears normal . or after one* 
sleepless night. 

2. If there is material bulging of the membrane. 

6. If deafness is severe, especially in influenzal otitis. 

4. If vertigo, nystagmus, or vomiting occurs. 

My own practice is to advise* immediate paracentesis in eve*ry 
ease* unless there* is a, definite contra-indication. The* incision lu*als 
more rapiellv and the* hearing is le*ss eiftcn damaged than after spon- 
tane*ems perforation. 

The Operation of Paracentesis Tympani : Myringotomy. J3ril- 
liant illumination of the whole* membrane* is essential. Choose* the 
largest speculum that will pass, and have ready aural elre*ssing forceps. 
Test the* eeige and pe>int e»f the inyringe>te>mc. If the* latte*r is ne>t 
available a fine sharp-pointcel tenotenne may be* useel. In an emer- 
gency a long IIage*ele)rn nee*elle* may be honed at the pennt to a elouble 
edge* anel the eye thrust into a small cork for a hanelle*. 

Ana:stiietk'. Gas anel oxygen is ide*al : gas aleme will serve*. 
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but bleeding is excessive*. Eor small children ethyl chloride is 
suitable. Local aiucsthctics are unsat isfaetorv. 

Tkciimqi'K. As soon as the patient is amesthet izeel, disinfect 
t I k* meatus with alcohol, and finally with a few drops of ether (to 
dissolve cerumen) which rapidly evaporates. 

1. The Pars Tensa is Inflamed (see Fig. 7 (u.h). The incision 
should start at a point midway between tlu 1 umbo and the posterior 
wall, and sweep downward and slightly forward in a curve to end 
near the lowest point of the membrane (Fig. 70S). One cut only can 
be watched, as blood and pus rapidly well up and obscure the field. 

2. The Bulging is Main! jf of the Pars Flaeeida (see Fig. 707. e). 
The same incision is made (irst. Weeding is usually slight and there 
is time to carry out the next step ; if not. blood is mopped out and 
the second incision made when the lield is clear. This incision is 
made horizontally across the bulging part, not deeply, 
as that would imperil the malleus. 

As a rule flic incision is followed by brisk bleeding 
for some seconds. Mop out the blood and pus. again 
disinfect the car. apply a strip (not a plug) of sterile* 
gauze* down the* meatus, and a dressing to cover the 
ear. If adenoids are prese*nt and the surgeon possesses 
experience* in t he* i r removal, this should now be* elone. 

Intense, but transient, vertigo with nystagmus and 
vomiting may follow the paraeente*sis. 

1 ) 1 1 i i e i i/i i i;s and Danokks. 

1. Incising the* posterior wall e>f the* meatus instead of the* mem- 
brane*. 

L\ Starting the* incision te><> high, risking dislocating the stape*s. 

:i. Serate*hing the* meanbrane*: the* knife should be* fe*lt te) penetrate*. 

f. Forge*! ling the* obliejuity of the* membrane. ine*re*ase*d by the 
poste*rior bulging, and so ‘e*utting e)iif t< >e> soon ; e)ften unimpe>rtant , 
but the* short i n e * i s i e > n may head pre*mature*ly. 

A itki{-tki:ataii:\t. A \ e >iel syringing anel all watery elre>])s. 
particularly j >e*re >x ieie* solution. 

II. Tin-: Mkmukam: has Rkk re)KATi:n ok iias hkkn Inc’iskd. 

A 'ever si/ringe a running ear. It is possible te> e*Je*anse the* meatus. 
or te> disinfect the* skin, by using dre>ps. Rut the briefe*st consideration 
e>f the anatomy (Fig. 7 (JO) will show that no mental applicatiems will 
reach the* baederia in the* mucosa of the mastoid e*ells ; e*spe*e*ially 
when (as usually) the pe*rl*e>rat ie)ii is a mere slit, anel the air-spaces 
e)f the* eair are* Idled with swollen mucosa, and te*naeie>us secretion. If 
water, liydre)ge*n pe*roxidc, e>r either irritants reaiedi the tympanum 
the*v will e>fte*n eaiuse enough additional congestion te> turn the* scale* 



Fid. 7*iS. - * 
Line < »1‘ im-ision 
for pniiicontrsis 
tympani. ( Rip r lit 
oar.) 
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antrum is relatively lar^c, there are no cells, t lie bulk of the process is composed 
of cancellous bone. This type persists in a per cent o( adults. 

Fit/. Tti !),/). Similar sect ion of cellular mastoid (75 per cent of adults). Incus 
and bead of malleus removed, ('ell development begins during the lirsl year 
and is nearly complete by the tenth. The pi-ocess is convex above and externally, 
the cortex thin, cancellous bone almost absent, and the bulk of the process is 
made up of a complex labyrinth of colls with thin walls, tin 1 peripheral tending 
to be larger than the central. 

Fig. 7 (ih,c. Similar sect ion of sclerotic acellular mast o id (20 per cent of ad ults ). 
The process tends to be flat or concave, the external surface deeply grooved, 
tlic dura often dips downward external to the antrum. Antrum small, cells 
very poorly developed, cortex thick and dense, some cancellous bone. 'This type 
nf mastoid is seldom seen when operating for primary acute mastoiditis, but 
Ion ns the bulk of those met with in operating for chronic disease. 

Fig. 7<>9, <7. Nearly horizontal sod ion of’ same bone as in />. Position 
)f aditus and .Eustachian tube dotted. Shows the ggreat obliquity of the middle 
>ar cleft and tympanic membrane, and how far cells may extend around groove 
>f sigmoid sinus. 

(From author's article in * Modern Treatment in (Icneral Fraetiee', Yol. 1 .) 


>egms (luring 1 h 
•onvex a I >ove am 


lulls). Incus 
ho lirsl year 
id externalK . 


peripheral tending' 










ACUTE MASTOIDITIS 


745 


against resolution. On the other hand, hygroscopic applications 
arc of real value. The glycerin-phenol drops mentioned above may 
be continued (N.B. Tlie B.P. preparation is too caustic); tin* best 
substance 1 of all is finely })owdered crystalline magnesium sulphate, 
with which the meatus may be filled. Before any application, cleanse 
the whole meatus by repeated mopping with fine pencils of dry wool. 

Repeat the dressing as often as it becomes soiled ; at first this 
may imply dressing every two or three hours. After one or at most 
two days the* temperature' should be* normal, pain absent, and the 
discharge' mue*h Ie*ss ; if the* elise*harge* continues pre>fuse*, be e>n your 
guarel resolution that is sle>w to begin is e>ften inoennplctc. 

ACUTE MASTOIDITIS 

Indications for Operation on the Mastoid. The* ne eel for an e>pc ra- 
tion te> drain the' niastoid may arise' early, part ieuilarly in children; 
e'itheT before' the' membrane 1 has perforated, e>r even when the car 
condition appears to be* impmving. The* indications for this operation 
a re : 

1. Bain or tenele*rness or fever persisting unrelieved forty-eight 
hours after the' onset of eliseha z*ge. or o eeurring ns acute* exacerbation 
in chronic suppuratix e* otitis. 

-. (Kdcma lasting thus long. or great eedema at any time. 

.4. Signs of complications, or of t e >x ie* absorption. 

4. Severe ele*afne‘ss (espe'e*ially in influenzal e 1 1 it is). 

These* are* alternatives . any erne e>f whie*h may suflie*e : ne> e*ase will 
|)re*sent all. Tenele*rne*ss is the* le*ast e)ften absent. r Fl ic* eede*ma may 
oe*e*ur: (a) In the* post -aura I sulcus, the* 
e'ommeme'st form ( Fig. 770): (b) In the 
ele'pth e > f the' meatus. wheTe* it is e'asily 
e>ve*rlooke'd ; (c) Above* e>r in f'remt e»f 

the* ear. i.e*.. 'temporal* e>r ' zyge)inatie ' ; 

(d) In the* ne*e*k be*le)w the* mastoid. e>ften 
10 e*m. ele>wn e»r more* vein Bezedel's 
abse*e*ss. 

Se'vere gastre>-entcritis has been 
e>hse*rve*d in infants in assoe*iat ion with 
e»t it is mcelia. whie*h may have e*se*apeel 
lie >t ie*e'. Only after mastoid elrainage is 
the* gast ro-ente*rit is amenable te> treat- /’’e/. 770. I'ost-auml o*dema. 
ment. 

A skiagram will she>w greiss elestrue*tiem of bone ( Fig. 771), but is 
se'ldom helpful in the* early stages in ele*eieling whether operatiem is 
necessary. sine*c fre)in the* very beginning the* eell sj)aees are* opaque. 
It will, howeve*r, she>w wlu*thcr the* mastoid process is cellular or 
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otherwise (Fig. 772 ): in the hitter ease especially a dense cortex may 
mask local signs of disease. 



Fit/. 771 SK 1 1 1 



ft b 

Fit/. 77-. -Skia^mms oi (a) ;i,< rlluhir. and (l>) crdlulai* mastoid. 


When to Operate. The surgeon who has had e\])eri(*nee of 
mastoiditis may decide to adopt a watching attitude, as Jong ns the 
general condition is improving and then* are no signs of complications. 
Expectant treatment has no place in the treatment of an acute exacer- 
bation of chronic disease. If it is adopted, it is essential that the 
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patient should be under dost 1 observation, with specially trained 
nursing care, and next door to the operation; theatre ; and that as 
soon as there is anp cessation in improvement the operation should 
be performed. Those without extensive experience of these condi- 
tions should resort to operation as soon as one of tin* ‘indications’ 
appears. In a highly civilized country, however, the matter is seldom 
so urgent that the patient cannot be removed to a properly stalled 
and equipped centre. 

Wilde’s Operation. The indications for this operation are strictly 
limited. It is of value especially in children, and should only be 
entertained: (1) As a preliminary to removing the patient to a 
surgical centre; or (2) In a patient seriously ill from intereurrent 
disease, such as scarlatina, pneumonia, or nephritis. If following 
the incision symptoms abate within two or three days, further opera- 
tion may be postponed or even avoided ; otherwise a mastoidectomy 
should not hr* postponed, but the incision has done no harm. 

A\ j;s rm.siA. (ias and oxygen is suitable. 

Tkciin ign:. The incision is made in the post-aural sulcus, 
.‘5 cm. long. down to and through the periosteum (sec p. 7 IS as to 
incision in infants). 

1. Fas is Found. Drainage is thus established, and the operation 
mav be completed bv t hi* application of dressings. 

2. Fu s is Xot Found. Take gouge and mallet, and remove a 
scale of the mastoid cortex in the centre, and along the lim*. of the 
incision. 

Local Anaesthesia of the Mastoid Region. It is dillieult to secure 
good anasthesia of the bom* and antrum, and in the presence of an 
extra-osseous abscess almost impossible. The method is unsuitable 
for children. It may be desirable in adults owing 1 to a complication 
or to intereurrent dbcaM*. e.g.. nephritis, diabetes. pneumonia. A 
full dose of morphine should be given half an hour before beginning. 
For the injection a solution of novocain hydrochloride' (proeain) 
1 per cent, containing ten drops of adrenalin 1 — 1 (>()() per 100 c.c.. is 
suitable; for tin* meatus a stronger solution (4 per cent) is advised. 

Si’ll kuk or In.ikctions. 

1. The skin of the post-aural sulcus and that above, below, and 
behind it. 

2. The deep fascia immediately below and behind the carti- 
laginous meatus (great auricular nerve) and that behind the upper 
part of the mastoid process (small occipital nerve). 

.*$. The periosteum, including the margin of the meatus. Remem- 
ber that the needle may (‘liter an abscess, the mastoid emissary vein, 
or even the lateral sinus. 
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4. The depths of the meatus in its posterior half : oonsidcrjihj. 
pressure may be needed. 

Wait ten minutes after completing the injections before beginning 
to operate. 

Mastoidectomy in Infants. In operating on infants one must 
remember that the mastoid antrum is relatively higher than in the 
adult, being indeed wore above than behind the tympanic eavitv. 
The mastoid process is not developed, so that t I k* facial nerve as it 



l-'nj. 77 T Instruments for the ttchwurtze operat ion. i, Two La, mo's 1 issue 
forceps ; 2, Rot motor : 3, Two pairs of scissors; 4, Retractor; 5, Lour curettes; 

6, Sfacko s fjuide ; 7, Pus seeker ; 8, Aneurysm needle; 9, Adenoid curette; 10, 

Two toothed forceps and dissecting forceps ; 11, Packing forceps; 12, Scalpel; 

13, Periosteal elevator; 14, Mallet ; 15, Lour j^ou^es ; 16, Two hand coupes; 

17, Two Jansen’s hone ^ouoe- forceps ; 18, (Granulation forceps. Needles, (i towel 
clips, and J 2 Iran aostat ic forceps are not shown. 

emerges from t lie skull is liable to injury by an incision carried too 
low. It is well in nurslings to limit the operation to what can be 
done in fifteen minutes ; in practised hands this suffices for a complete 
operation ; but the very young do not tolerate a long operation, and 
it is better, once drainage of the antrum has been secured, to Ik* 
content if necessary with an incomplete operation, even though this 
may entail subsequent further intervention. 
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Simple Mastoidectomy : Schwartze s Operation. The operation 
ol* choice in all uncomplicated cases. The instruments recpiired are 
shown in Fig. 77.‘h 

Tkciiniqi’K. I he scalp in the immediate neighbourhood should 
hr shaved to a distance of 5 cm. from the post-aural sulcus. If 
tenderness is extreme, this should lx* done* after anaesthesia is com- 
plete*. The surgeon wears a forehead lamp from which a beam of 
light is directed into the depths of the wound. The* incision is curved 
down behind the ear. in or just behind the sulcus, to the tip of the 
mastoid process (Fig. 774. a). The periosteum is palpated to discover 
and avoid any dehiscence in the bone*, divided, and reflected back- 
ward and forward so as to expose the posterior margin of the meatus, 
and the mastoid surface for about cm. behind it ; the* soft parts 



a 

Fill. 77-J. Srhwartzr’.- operation (]). a. Post -aural incision. (>. Periosteum 
reflected and retractors inserted. The marking for the mastoid antrum is shown 
l»v a X. 

are separated also from the bony meatus in the exposed region. In 
the upper part of the wound tin* temporal muscle* should lx* pushed 
upward without division, while in the lower the* attachment of the 
sternomastoid muscle* should be re*lle*e*te*el with tlu* periosteaim (b 
774, b). If an ext ra-ossee>us abse*ess is ene*e>untereel tlu* pus is mopped 
up ; exmsielerablc pulsation ol* the pus should put the operates on his 
guarel fe>r an extra-dural or peri-sinus abscess. 

Hcfore commencing removal e>f bone revie w the anatomy of the 
regietn ; the external configurat ion e>f the* pre>e*ess often gives informa- 
tiem as te> e*e*ll de*ve*le)pme*nt and distribution ( Fig. 775. and see Fig. 7(59). 
lelentify the bony margin of the meatus, with the* spine* of Ilenle. 
anteriorly. In the upper part of the wound clearly define tlu* 



750 


EMEKEEXC V SrKCEHV 


supramastoid errs i continuous with flic superieu* root o I the zygoma. 
The surface marking of tiic antrum is 1 cm. poste*rie>r to tin* highest. 
point of the bony meatus. Just below this, in the living, may be 
seen a number of small blerelin^ points in the bone. It is hen* Hint 
the o'ouo-e should be applied in eommenein^ t lie opening of tin* antrum. 

In cutting through the* harel cortex the aim should be to remove 1 
thin slice's of bone by gentle taps with the* mallet : t lit* broad oouoe* 
should therefore be* .applied at the* point meaitioned very obliejuely, 
and the* stroke dire*e*te*d towarel anel into the* meatus. The* lateral 
sinus sometime's lie*s immediately be*ne*ath the* bone surfae*e*. and may 
overlaj) the antrum j>e)steriorly ; and in the* aeellular type* e>f mastoid 
(see Figs. 7(>9 e . 77 2 a) the* dura of the* middle* fossa ofte*n elips elown 
above* it. Each stre)ke* e>f the gouge should be* controlled by e*are*ful 



/’///. 7 i •>. -Scl iwn rtze s ( >| K'rii till). .Must oid region. A hole lms Iwon drilled 
f mt v\ f : r« 1 irnin llu* r<‘ of the at mi pjindle] to the a\i.-> of tin- external meatus ; 

note that the ('(‘litre of the imtru s on a level with the top of the meatus. The 
small vascular foramina meiith 1 in the text are visible. A, Foramen for 
mastoid emissary vein; B. I’etroi mstoid suture; C, Supramastoid crest; D, 
Spine ot H(*nl(*. N.B.— The rnjht mastoid is figured here, instead of tin* left 

as els(*\vhc*re. 


inspe*et ie>n. anel if necessary by palpation with a pus-se*eke*r. r Jd ie* bone* 
may bleeel fre*e*ly anel re*ejuire cemstant mopping. Hy sue*e*e*ssive* stre>ke*s 
of the* eretuere the* beme* is cut away te» form a saucer-shaped cavity 
exteneliner into the me*atus (Fig. 770,//); a narretw ele e p lmle* makes the* 
later ste*ps elillie*ult anel elangcrems. As setem as we* e*ne*e>unte*r soft 
beme. granulatiems, pus. or mucous membrane*, we lay asiele* the* malle t 
and substitute* the hand gouge te> enlarge* the* etpemino-. In the* seift 
beme* of the youn<»*. or when the elise*ase* has se>fte*ncel e>r pe*rforale*el the* 
cortex, this instrument may be* 1 1 see i fremi the start it a fibre Is a me>re* 
easily anel elclicntcly eemtredle*el e*ut than the mallet. 

When the antrum or ejt.her cavity is expe)se*el, avehel e*e)ntae*t 
of the erou^e with the inner wall ; explore the el imensiems of the cavity 
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with the pus-seeker, and enlarge the opening in the cortex backward 
or downward as appears necessary, so that the remaining steps are 
conducted under direct vision. All cells must be carefully followed 
up and opened, and diseased bone, granulations, and mucous membrane 
removed. Any point from which pus tends to well up must be meti- 
culously investigated, removing bone until a full exposure is obtained 
Fill. 770. b). The post -facial group of cells is present even in the 
‘acellular' mastoid (see Fig. 709, e). after the second year. As the 
operation proceeds it is useful to Mood the bone with hydrogen peroxide ; 
this blanches bom*, removes clot, and shows up cancellous tissue and 
mucous membrane. 

At times it is necessary to follow disease into the root of the 
zygoma or into a group of cells lying between the external semicircular 



,/ I, r 

/' ii/. 7 70. Scliw Mi't/c's i < | w * r;i 1 i • >i i i I I I ). a. UcmoYiil of cortex heeim. 
/>. Removal of cortex completed. Most of the cells hn\e been removed, and part 
ot the dense wall of the sigmoid sinus has heen cleared. r. itemoval of hone 
completed. The w hole ! i|> of the namloid has heen removed, revealing the digastric 
muscle. I' lie wall of the sigmoid groove has heen further cleared, and lias heen 
opened to show the sinus itself. 


canal and the middle fossa ; be cautious in using the gouge or spoon in 
the aditus or over the torus of the external semicircular canal. If 
the tegmen is accidentally cracked, or seems not perfectly healthy, 
it is well to remove the a fleeted bone ; no harm need be (eared from 
exposure of the dura it is tough and resists infection well. The 
approach to the sigmoid sinus is indicated by the discovery of a layer 
of dense bone ; it is advisable in all but early cases to remove a portion 
of this and to expose the* sinus (Fig. 77(3. c). Often unsuspected pus 
lie's in the groove (peri-sinus abscess, p. 75S), and this should be sought 
if the covering bone looks 'dead-white*' instead of faintly bluish. In 
either of these two last mamruvres the gemgc shemlel be* use*el with 
care anel tangentially ; and as se>on as the elura is exposcel a strip 
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of jL>au/.(‘ should ho pnoked in to protect it during removal o I more 
hone. 

Hcforc eomplet mg the operation pass the pus-seeker gently into 
the aditus ; i f there is no aditus the antrum has not been opened it is 
probably higher up than has been thought. Cut down the posterior 
edge of the meatus to within 5 nun. of the tympanic membrane, and 
smooth off all bony ridges and points, so that the soft parts may fall 
in and help to obliterate the cavity. With a cellular mastoid the 
operation usually involves removal of the whole* tip of tlu* process 
(Fig. 77(). e). Hub the bone surface with Hipp, lightly fill the* cavity 
with iodoform gauze, and close the* upper half of the incision with one 
or two points of suture*, leaving the lower half open for drainage*. 
Cover with a gauze* dressing thickly spread with vaseline. Jn a child 
remove adenoids. 

Afthk-tk fatm kxt. — As a rule the temperature falls promptly 
after operation, and other symptoms improve. Within thre*e* days 
the general condition should appear normal. If symptoms pc*rsist 
it may be* a matter of no great moment, but be* prepared to deal with 
complications — sinus thrombosis, labyrinthitis, etc. If toxaemia is 
sevc*rc general treatment may be supplemented by the* intramuscular 
injection of .‘10 e*.e*. of antiscarlatinal serum ; this dose* may be* 
repeated. 

If the* c*asc* is progressing smoothly, the* original dressing may 
rcanain (» to 0 days. It is then re*movc*d. and a fresh strip insert e*e 1 . 
As soon as granulations have shut off the* tympanic* e*avity from the* 
mastoid the* wound may be* allowed to e*le>se. The otorrlura should 
have* erased by the* tenth day ; treatment as suggested e>n pp. 74d. 
715 may be* nc*c*doel. 

Diffic fftifs and l).\\e;FHs (see also ])j). 755. 75S). 

Laeeration of the Sigmoid Sinus. — This should rarely occur. The* 
wound tills suddenly with venous blood that we*lls up frc*c*ly. At 
once plug the* cavity with a small gauze* swab, maintaining linger 
j)ressure ,* ge*t ready a strip of ribbon gauze*, remove* the* plug, and 
rapidly but tirmly pae*k the ribbon into the tear in tlu* sinus or into 
the hole* in the* covering bone if the* latter is small, l/neovcr at le*ast 
2 cm. of the* sums, and at eae*h e*nd pack the* groove* in the* bone*, 
be*twe*en the* latte*r and the dura, of the sinus, with iodoform gauze* 
ribbon, until the lumen is obliterated. Remove* the* original strip to 
verify lmmostasis. The pac-king in the groove should re*main four 
to six days. 

The mastoid emissary vein may be torn across at its e*xit from 
the* skull. The walls are continuous with t lie* periosteum, and cannot 
retract or c*ollapse. It is often possible to crush in the outer lip of the 
slit-like* opening; or the latter may be plugged with a small strip 
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o!' muscle or with Sir Victor Horsley s carbolized wax. Similar pro- 
cedures arc sometimes needed to cope with bleeding from other sources. 

The Radical Mastoid Operation. 

Indications, In certain circumstances the simple mastoidectomy 
described above is inadequate, and the operation must be (extended 
to the tympanum. This is necessary 

1. When osteitis or cholesteatoma extends into the tympanum, 
and therefore as a general rule 

‘2. In acute exacerbation of chronic suppuration whore there is 
(a) aural polypus, (b) recent facial paralysis. 

3. Jn tuberculous or ‘cold* mastoiditis of infants. 

4. As a preliminary to operation on the labyrinth. 



777. Tlir radical mastoid operation (I). 

xtent of opera - 
t hi 

panic space cut away, showing the head of the lualleu 
malleus and incus removed and the 
the facial canal and the torus of tlx 

stapes, the fenestra rot Utah), and the opening of the Kustaehian tuhe are indicated, 

(A 'ole . -h and r are shown on a larger scale than a.) 

In ninny of these conditions it may bo possible to decide before- 
hand that the radical operation is necessary. The middle-ear tract 
is treated without regard to auditory function, as a septic sinus in 
bone, with the object of obtaining a. single wide cavity ; subsequent 
useful hearing is unusual. 

TueiiMQi i:. — If the radical operation has been decided on from 
the start, the skin incision should follow the hair line, the llap of skin 
and deep fascia being relleetcd forward as far as the post-aural sulcus 
before the periosteum is divided at that level. Complete the simple 
mastoidectomy. Divide the skin at the bottom of the meatus close 

e. s. 48 
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to the tympanic* membrane*. exposing ibis at the bottom of the 
wound ( Fig. 777, a). Verify the position ol the* aditns by again passing 
the* pus-seeker. Now cut away the outer wall ol the aditns and attic, 
working from behind forward ; tilt* band gouge* ran be used , employing 
the firm edge of the cortex as a fulcrum. Work gently, avoiding 
impact on the inner wall, and paring 1 off the bone in thin slice's. To 
attempt to remove large* pieces is to invite splintering of the* bone ; 
this is the usual consequence of employing a blunt gouge*. There* 
is now ne) longer a bridge of bone separating tlu* mastoid e*avity from 
the tympanic, but a hook of bone e>vcThangs the* lowe*r part of the* 
aditns (Fig, 777,5). (bit away this hook from above* downward in the 
same manner, and with the same precautions: be e*spe*eially careful 
that the* inner wall of the aditns is not use*d as a fulcrum for the gouge*. 



a b c 

I'iy. 778.- The radical mastoid operation (II). a, Li nr of incision of the 
concha. h, Posterior view of t Jit* incision for cnlar^in^ 1 1 it* meatus. r, The skin 
stitched to tlit* posterior aspect of the concha. 

It is a good plan to ask the amesthedist to watch the patient's fa.ee 
while* doing this ; the outer canthus and the angle of the mouth are 
the parts to observe. With forceps (e.g., granulation forceps) passed 
from behind forward grasj) and remove in turn the* incus and the* 
malleus. Make sure that, the anterior part of the attic has been fully 
uncovered so that there is no overhanging lip of bone. With granu- 
lation forceps, assisted bv the curette very cautiously used, remove 
any obvious granulations and the remains of the tympanic* membrane. 
Do not interfere with the region of the stapes postero-superior to the 
promontory (see Fig. 7H3, 7), lest that ossicle be dislocated. The surgeon 
accustomed to operate* on the* mastoid will remove all mucous 
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membrane from the rest of the tympanic cavity and from the bony 
Eustachian tube. 

Unless a complication is present the meatus should now be 
enlarged and the post-aural wound closed. Pass the knife down the 
external meatus, bringing the point out at the lower corner of the 
incision near the tympanic ring, and cut from within outward through 
the soft and cartilaginous meatus in a postcro-inferior direction: 
watch that the point docs not penetrate the sigmoid sinus. On 
reaching the external opening of the meatus turn tin* knife outward, 
and cut out and then upward, keeping just within the bowl of the 
concha ( Fig. 77S.a). the point of the knife passing up just within the 
post-aural incision (Fig. 77N, b). There is thus defined a flap consisting 
of the bowl of the concha and the posterior wall of the meatus, 
attached only above : from the back of this remove* the cartilage* 
so that onlv the* skin-flap remains. This skin-flap is now turned 
inward through the enlarged meatus and stitched up to the internal 
surface* of the* root of the pinna (Fig. 77S. r) : the inner free corner 
should be removed, as it bccemies (edematous and hinders subsequent 
dressings, ('lose* the* post -aural incision, taking can* to preserve* the 
original level of the* car : complete* the* operation by packing the* 
cavity lightly with iodoform gauze* through the* meatus and applying 
an external dressing of wcll-vasclincd gauze*. Skin-grafting is unsuit- 
able* for t he* acute* case*. 

Armi-TKKATMKXT. The* ribbon gauze may be remove*d in 0 to f) 
days, and the* stitches at the* latter period. For subsequent dressings 
ribbon gauze* with 10 pe r cent iehthyol in glye*e*rin may be* useel ; and 
as soon as the post-aural wound is he*ale*el external dressings may be 
reduecd to a pie*ce* of we>ol in the* bowl of the e*e>ne*ha. As healing 
proee'e'ds it will sn 11 ice* to clean the* cavity daily anel to insufflate this 
powd(*r : 

K loeli gr. v (1 part) 

Ae\ Horiei aet 5 j (‘.Ml parts) 

In lieu* powde*r 

For at le*ast a year some supervision will be* neede*d lest collections 
of e*])it he'lium or of cerumen e*a.use trouble. 

1 ) 1 v i ieri/riKs and Danokrs : Facial Paralysis. -We refer 
he*re* only to facial para lysis of lower-neurone type. 

1. Occurring .sponlancouslij , in association with otitis media, in 
an infant this is highly suggestive of tubercle ; in an adult it is usually 
elue* to ehedestentoma. Operation is indicated. 

2. Occurring during operation, facial paralysis may be due to 
crushing of the bone of the facial canal, or even to actual eli vision 
e>f the* nerve by careless instrumentation. In the former ease, as 
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soon as sepsis is controlled (in about ten days) very cautiously cut- 
away the damaged wall of the canal and cover the nerve with a 
graft of temporal muscle. In the latter nerve suture or anastomosis 
is necessary, but a description of the technique is beyond our present- 
scope. 

3. Occurring after operation , paralysis is usually due to infection 
via the iter chorda* postcrius. Make sure that the packing is not too 
tight ; recovery is the rule. In rare* instances paralysis indicates 
extension of infection to the labyrinth, or to the internal auditory 
meatus ; or it may be an early sign in pneumococcal meningitis. 

In general, facial paralysis that comes on gradually, or some 
days after an operation, will be* partial anel transient ; that which 
occurs suddenly, during e>r sewn afte*r an operation, tenets te> he 
complete and (at least partly) permanent. 
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CHAPTER L 

COMPLICATIONS OF MASTOIDITIS 

Hr Eim Watson-U’iluams, Cn.M. 

Tin: more common complications of mastoiditis arc acute nephritis, 
septicaemia, or pyainia. extradural or peri-sinus abscess (see belou *), 
sinus thrombosis (p. 75<S), labyrinthitis (]). 7(31), meningitis (p. 7G7), 
and abscess of the brain (p. 770). 

A rigor occurring in a patient with active ear disease is nearly 
always due to sinus thrombosis, and a second is practically patho- 
gnomonic (exclude* malaria). Headache is not scve*re, neck rigidity 
is absent at first, and convulsions are not se*en. Suppurative 
labipi nthitis begins as a rule abruptly with severe nausc*a. vomiting, 
and nystagmus ; and symptoms tend to improve within two or 
three days. Attention may not be* directed to the ear : rc*mc*mbc*r 
that a patient r e/to is sick and giddtf is nearlif aheat/s sick because he 
is giddfj and not vice* versa. Meningitis begins with severe headache, 
and usually vomiting: rarely with a rigor, sometimes with con- 
vulsions. Neck rigidity is usually definite* from the* start. Headache 
persists. and the* condition gets much worse* within a few hours or 
two days. Jirain abscess be*gins insidiously as a rule ; the early 
stage* may be* labelled 'influenza' or even disrc*garded. In the latter 
case the* patient may be* brought for advice only when drowsy. 
e*onvulse*d. or comatose*. Hut somctimc*s an absee*ss may begin with 
a rigor, vomiting. or convulsions. Ne*ek rigidity is not an early sign. 

EXTRADURAL ABSCESS 

This occurs in connection with cranial osteitis, and thus most 
frequently as a complication of mastoiditis. Hut it may be* found 
in any re'gion, e*.g., in association with nasal sinusitis e>r with 
syphilitic ne*crosis of the vault. It presents no symptoms apart 
from those* of the* cause*. exe*ept headache ; but should be suspected 
if' pain is not relie*ve*d by the* usual operative procedures. It is often 
found uncxpc‘etc‘dly during an operation in following up a track of 
infection in the* bone; and may burrow under apparently healthy 
bone*, giving rise to a k puffy tumour' at some distance from the 
original focus. The barrier prc\sentc*d by the dura to internal extension 
of the suppuration eventually yields if trcatme*nt is delayed. 

Treatment. — The* whole* thickness of the* diseased bone must be 
removed completely with gouge and gouge-forceps. Where the 
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abscess extends under apparently healthy bone this also should be 
removed unless to do so would imperil important structures, e.g., 
the labyrinth. Free drainage must be maintained until suppuration 
is at an end. 

Anterior Fossa . — Tlu* access to the dura adjacent to tlu* nasal 
sinuses is discussed on p. 711. 

Middle Fossa . — To expose the dura ot the middle' fossa the hand 
gouge should be used to pare off the tegmen antri in thin slice's. As 
soon as the dura has been exposed a strip of gauze' is packed in 
between elura anel be>ne* to preserve the 1 former during further re'ine)val 
e)t bone. The ex])e)sure may cxtenel eiver the' wlu)Ie mielelle'-e'ar trae*t 
(see p. 751). 

Posterior Fossa. The elura in fmnt of the e*ere‘be'llum may be' 

expe»se*el oxer an are i a between the* 
sigmoiel sinus anel the' internal auditeuy 
me*atus. anel be*tween the* leiweT part e>f 
the' sigmoid sinus anel the* supe i rie>r 
pctreisal sinus running along the' crest e>f 
the' petmus. It is be'st to begin by 
e‘\pe>sing the* elese*eneling limb of the' 
sigmoid sinus (p. 751) ; pack gauze' into 
the' grejove- anel re*i ne »\ e' l >e >i i e* internally, 
taking great e*are* at the* lip of t lie' gmove' 
whe're' dura anel bone are' adht'md. In 
approaching the' inne*r part, only a thin 
we'elge e>f heme can be' e*ut away, lest the* 
pe>sle*rie>r semi-e*ire*ular e*anal be* e )] >e*i i e'e 1 
(Fig. 779). 

Fi<!' 770. Exposure of dura Pei’i-si HUS AliSCCSS. A COinmOU 

in front of (•orelx'llum, US '<■<■ Fiq. .... i 1 1 1 

782 a , ,, 7 d 4 .) situatie)u tor an e'xtraeiural anseess is 

in the' gre>e>ve i e»I* the- sigmoid sinus itself, 
where it is named a peri-sinus absee'ss. Extenel the- uue'overing e>f the' 
sinus until a healthy part is reached at e‘ae*h enel. The' sinus wall may 
be e*e>vereel with dense granulations ; gently rcnmvc tla'se* with gauze' 
and granulation ibreeps, anel examine' the' sinus be'ne*ath. l)o ne)t 
cxplexre the sinus with a ne'eelle ; this may infe*e*t a he'althy sinus, anel 
even the rce*e>very e>f lluiel I ) Ie>e>e 1 eloe*s not e'xe-ltiele* the* j>ossibility e>f 
a mural thrombexsis. If in doubt. treat as if the' sinus is thrombosed. 

THROMBOSIS OF THE SIGMOID SINUS 

This may occur before the' membrane has perforated. 

Latent Stage . — A local thrombe>phlcbitis is prc'semt, }>ut the* e*le>t 
remains in situ. If no operation has been pcrformcel the* signs 
are inelistinguishable fre»m the>sc of acute mastoiditis (e'xeept that 
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headache may he present ). and indicate operation, during which the 
condition of the sinus is discovered. If a mastoid operation has been 
performed the temperature remains unsteady, with a tendency to 
rise after a day or two ; there is some deep pain, perhaps even 
tenderness; the wound looks healthy, and tin* general condition may 
continue satisfactory. The surgeon should consider whether perhaps 
thrombosis has occurred in a part of the sinus not examined at the 
opera t ion. 

Manifest Stage. The thrombus is breaking up and discharging 
showers of septic emboli into the general circulation. A rigor occurs, 
and is repeated with increasing frequency if the condition remains 
untreated. The general condition is less satisfactory. Signs of 
pulmonary infarction occur, and later, those of pyainia. There 
may be stiffness of the neck, or even a palpable tender cord beneath 
t Ik* sternomastoid muscle (jugular periphlebitis). A rigor occurring 
in a patient with active otitis media is almost certainly due to sinus 
thrombosis (hat see p. 757) and an indication for prompt inter- 
vent ion. 

Queckenstedt's Test. This depends on the observation that 
when the jugular vein is obstructed the pressure of the cerebrospinal 
fluid is raised. A hollow plug is needed that will tightly fit the handle 
end of the lumbar-puncture needle: the barrel of a small-bore Record 
svringc will scr\ c (c.g.. an ’insulin' syringe). This is attached by a 
short length of rubber tube to a glass tube of about .*} nun. bore and 
.‘JO cm. long, and the whole sterilized. Lumbar puncture is per- 
formed with the patient on his side : as soon as the trocar is with- 
drawn the plug is lifted to tin 1 needle, holding the glass barrel vertically 
upward. The height to which the fluid rises measures the intrathecal 
pressure (normally not above 150 mm.). Mark this level with 
strapping. Now compress the jugular of one side, and then that 
of the other. If both sinuses a re patent, the lluid level will rise 
10 ‘25 mm. whichever vein is compressed : but if. for example, the 
right sinus is thrombosed, pressure on the right vein produces no 
effect on the fluid lev el. while pressure on the left causes a marked 
rise (20 mm. or more)* The test fails when only a mural thrombosis 
is present, but may be of great service when thrombosis is suspected 
in double otitis media. 

Examination of the Sinus. — Uncover at least 2 cm. of the sinus 
as described on p. 751. 'Flic normal sinus has a tough wall, and 
shows the bluish colour of the contained blood : it is soft, com- 
pressible, and pulsating; the pulsation is more definitely appreciated 
bv sight than bv touch. The wall of the thrombosed sinus is thickened, 
and mav be* friable ; the contents are black, though usually concealed 
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Ijv the dirtv grey, opaepie wiill ; 1 1 k* sinus is lelt ns a firm cord, not 
compressible ; communicated pulsation is bedter appreciated by 
touch than bv sight. As lon^j as the wall remains elastic, and there 1 
is no other evidence of thrombosis, the sinus may be left alone 1 ; it 
is amazing how long it can resist in led ion from a peri-sinus abscess. 
Wlu*n genuinely in doubt, it is wiser te> treat the sinus as thrombosed ; 
anel if a rige>r has oceurml this is imperative. Sometimes a sinus 
bee*e)ines obliterated at the site of thrombosis. and the* part below 
is then empty but othc*rwise normal. 

Treatment. — 

]. When a rigor has occurred , expose* the jugular vein in the 
neck (p. 527) and elivide it between ligature's belenv the Jewed of 
thrombe>sis. luring the upper enel to the surface of the 1 wouneb anel 
insert a small strip of rubbcT dam alongside it. as ])eri))hlebit is is 
common. It may be elillieult to line! the 1 vein: remember that the* 
eanpty vein is a small, string-like 1 structure which is apt to be* retracted! 
with the 1 e*elge of the 1 sterne)maste)id muscle*. Proceed with the treat- 
ment e)f the* sinus. 

2. When no rigor has occurred . it is advisable* to examine the 
sinus before exposing the vein. Remove heme* until a headthy part 
is ivachcd at either eaul : it may l)e* necessary to go back a long way, 
removing bone as requisite ; it is not advisable* to uncover the* sinus 
farther forwarel than the* level of the* facial nerve. At e*aeli eaid pae*k 
ribbon gauze 1 into the sinus groove to e)blite*rate* the lumen of the* 
sinus. Divide the* sinus lemgitudinally with a sliarp scalped. being 
e*are*ful not to pene*trate the farther wall. Inse*rt a small sharp spoon 
anel curette out the* contents ; even if 1 lu id ble»exl is pre sent make 1 
sure there is no e*le)t. Having removed the e*le>t as e*e)in])let edv as 
possible, take* emt the lower gauze 1 plug, and sen that, blooel Hows 
freely. Replae*e the plug, using iodoform gauze ribbon, and repent 
the procedure at the upper enel. If the*re‘ lias been no rige>r and the 1 
reme)val of clot appears e*omple*te. it is not nee*e*ssary to ligate 
the* jugular vein. 

Aitku-tkkatmknt. The gauze 1 stri])s may be* removed on the* 
thirel day : it is well, unless the 1 patient is docile, to give nitrous oxide 
ibr this, though bleeding at this stage* is ve*ry unusual. 

1\ C., age 1 lli, came oil March ‘JH, 1U2N, complaining of pain in the* 
left ear for four days, with deafness, following a cold ; never any previous 
ear tremble*. There* was slight teneleTness e>f the* mastoid process, hut no 
trace of swelling. The* temperature was 102 1<\, and the tympanic ineinhrane 
pink anel bulging. Myringotomy produced blood only : next day the 
car was discharging freely, but there was still some te*nderne*ss. 

Ry the* seventh day he was feeding ejuite well, and free from pain, 
though the* ear was still discharging anel the* temperature had not quite* 
settleel (Fig. 780). That evening the* temperature rose, anel was 10 f K. 
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at noon on April 5th. At t his point it remained for three days. The 
hoy was sleeping and eating well; there was no vomiting, no rigor; the 
only pain was slight frontal headache: there was no tract* of mastoid o*dema 
hut on linn pressure the process was just tender. 

A simple mastoidectomy showed a cellular hone much engorged, hut 
free from pus except in one or two cells deep to the antrum, and a little 
purulent fluid in the apical cells. On opening the sinus groove a large 
offensive abscess was exposed, with the sinus lying in it thrombosed, perfor- 
ated, and the thrombus breaking up. Treatment followed the lines indicated 
above; the jugular vein was not ligated. Convalescence was normal. 



SUPPURATIVE LABYRINTHITIS 

The severity of symptoms is proportional to the completeness 
and suddenness of the onset. In a characteristic ease this is acute, 
with some pain in the car and fever, which attract less attention 
than the intense vertigo and repeated vomiting. The vertigo is 
definitely a rotatory sensation. The patient lies in bed with the 
affected ear uppermost, maintaining the head in a definite position 
in spa.ee. that which lu* finds minimizes the vertigo. The least 
alteration of position renews the vertigo and vomiting, so that attempts 
to assist him to drink on tin* part of his friends who raise his head 
result in further vomiting; thus “he brings up everything as soon 
as he swallows it " and a wrong diagnosis of ‘gastric influenza' is 
common. On the other hand, in young children, where the onset 
may he* relatively insidious, and in those prostrated by illness, 
labyrinthitis may occur without attracting particular notice. 

On examination the patient will be found to have mixed spontan- 
eous nystagmus, the (juiek component of which is directed away 
from the affected side ; this tends to he minimized on looking toward 
that side, to which the decubitus lends itself, so it may have to be 
specially sought. The following 'Table summarizes some points that 
distinguish labyrinthitis from cerebellar abscess : — * 
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(’EKERKLhlR X'KfE.-S , L Ml Y Rl N Til IT1S 

Onset.. .. Gradual. symptoms increasing 
in intensity during several 
days. Vertigo may be mild. 

Vomiting often late, sudden, 
related to headache rather 
j Ilian food, perhaps without 

j nausea 

Nystagmus . . j Irregular, coarse, horizontal : Fine, regular. mixed rotatory 

| quick component directed to j and horizontal, quick com- 

j side of disease. looking ponent directed 1 1 > healthy 

i toward which makes nystag- side, looking toward which 

mils worse. On looking to makes it worse: lessened or 

j opposite side a slight line abolished on looking toward 

I ‘labyrinthine* nystagmus ; diseased side. 

I may be seen 

Falling .. I 'Fends to fall toward the 'Pends to fall in direction of 

J diseased side. no matter what diseased car: thus, right ear 

the position of the head diseased, head t urned t o right . 

| falls backward: head turned 

J to left, falls forward 

Fast-point ill”'* The arm of the diseased side Hath arms tend to deviate 

on/if deviates outward toward the side of diseased 

ear 

If deaf, deafness of ‘ear* type. Probably complete (nerve) dcaf- 
Tuning fork on mastoid ness to all sounds. Tuning 

heard better than on normal fork on vertex or mastoid 

mastoid, on vertex heard heard only in opposite ear 

belter in diseased ear (if 
other healthy) 

Syringing ear with hot water Syringing ear with either hot 

(110 F.) may bring on or cold water produces no 

labyrinthine nystagmus to- e licet at all 
ward same side: with cold 
water, toward opposite side 

The jial iciit sits with cv<-s shill ;m<l arm extended forward, index hiiccr Inut'lnn;' hxed nl.jeei ; imim> 
hand above Lend, then hritii's Jt down in atlemjil to touch object ncniii. 

To Test the Vestibule: Barany’s Caloric Test. 

1. When there is No Spontaneous Nystagmus. Place the patient 
so that the head is tilted GO backward, to bring the external semi- 
circular canal into a vertical plane. Syringe the ear with cold normal 
saline (GO F. - 1G C.). If the vestibule is sensitive nystagmus 
directed toward the opposite side occurs. In a normal subject this 
takes place in oik* to one and a half minutes; with perforation of the 
membrane the time may be less ; if no response is seen after live 
minutes’ gentle syringing it is almost certain that the vestibule is 
‘dead ’■■-be sure that the external meatus is not obstructed. 



Abrupt, with intense vertigo, 
vomiting. nystagmus. Svmp- 
toms tend to diminish in a 
day or two. but recur on 
movement. Vomiting related 
to movement, always with 
nausea 
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‘2. U hen Spontaneous A f/stagmus is Present. Proceed in the 
same manner using water as hot as can he borne (107 F. r - V1 J C. 
or hotter). With a living labyrinth the spontaneous nystagmus is 
stoppe<l and then reversed, i.e., directed tozeard the tested ear; if 
after live minutes there is no change in the nystagmus it is probable 
that the labyrinth is insensitive. It is wise, however, to assume that, 
vertigo, vomit in”, and nystagmus of recent appearance in a subject 
of otitis media are due to labyrinthitis or to cerebellar abscess. 

Differential Diagnosis. From suppurative meningitis with puru- 
lent exudate involving the eighth nerve. If the symptoms resemble 
those outlined, but the labyrinth responds to the calorie test, and 
brain abscess appears improbable, this usually indicates pressure on 
the stapes. Causes : 

1. Wax. i.e.. keratosis obturans (p. 737). 

‘2. Acute otitis without perforation (p. 7 1*2). 

3. Chronic otitis media with cholesteatoma; a radical mastoid 
operation is needed (p. 7.73). 

Management. Suppurative labyrinthitis is a serious condition 
and often leads to meningitis or brain abscess. If the patient is seen 
within t (‘ii days of the onset of symptoms, the surgeon should under- 
take inferior vestibulotomy with as little delay as possible. After 
that interval, if the patient survives lit* passes into a condition of 
chronic labyrinthitis, symptoms gradually subsiding. No operative 
treatment is indicated, though for a month at least a careful watch 
must be kept for the onset of intracranial complications. In from 
six months to two years compensation is established ; the ear is quite 
deaf and the vestibule insensitive. If for any reason a mastoid 
operation has to be performed, the vestibule should be drained at the 1 
same time; unless the surgeon is prepared to undertake this it is 
wiser not to operate at all. 


INFERIOR VESTIBULOTOMY 

1)1 •ainage of the labyrinth can be* secured by the operation of 
inferior vestibulotomy. When in the course of a mastoid operation 
osteitis is found to extend into the labyrinthine part of the petrous 
bone, the semicircular canals will be opened in removing diseased bone, 
and inferior vestibulotomy completes the operation of double vesti- 
bulotomy ; in other circumstances the inferior operation by itself 
will sullice. Tlu* special instrumentarium is shown in Fig. 781. 

Stage 1 . Complete the radical mastoid operation, omitting the 
plastic enlargement of the meatus (p. 7753). Make sure that there 
is plenty of room and an adequate exposure of the inner wall of the 
tympanum. If necessary, to secure this, remove more bone posteriorly 
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and cut down the facial ridge to the limit ol safety, i.c., until the 
hard bone of the facial canal is reached. Throughout this maiuruvre 
the anaesthetist. must watch the face. The stylomastoid artery runs 
immediately superficial to the nerve, usually in a separate canal of 
its own. In front of the facial canal and between it and the promontory 
will be seen three depressions from above downward ; the niche of 
the oval window, with the stapes standing well up out of it. the sinus 
tympani. and the deeper recess of the round window near the lower 
part (Figs. 782, 783). From the geniculate ganglion the facial nerve 
runs back immediately above the lirst of these, then turns downward 
close behind them. Hie vestibule must therefore be opened below 



J' /f/. 7Sl. -Instruments I'm 1 vest iluilotomy. 1. Hurr ; ?, Two curcllcs ; 3, Pus 
seekers, lino and coarse ; 4, Two ynuyes : 5, Two chisels; 6, .Mallet ; 7. ITand 

e< >i The j mastoid instruments shown In Fi<j. 77.‘> are reijuired in addition to 
this set. 

and in front of this part of the nerve. With the narrow labyrinth 
gouge directed inward, cut through the inner wall of the promontory 
from oval to round window (Fig. 782). The bone is thin, and very 
gentle taps only are needed. If force is used there 4 is risk of damaging 
the base of the 4 modiolus and opening the internal auditory meatus. 
Remove the thin scale of bone thus isolated, and lift the stapes from 
the oval window, in many cases pus will be found in the vestibule, 
but the cavity is small, and pus does not usually well up from it. 

Stage 2.— Clearance of vestibule. In order to avoid post-operative 
vertigo it is desirable to remove the sensory parts of the vestibular 
crista 4 . With curette and burr gently clear out the ampulla 4 , beginning 
with that of the external canal ; the instrument is passed through the 
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Bipp ; insert a drainage tube down to tlu* opening, securing it in 
position with iodoform ribbon, and apply externa] dressings ; do not. 
suture the posterior wound. 

After-treatment . — The dressings should be changed on the third 
day at least. If the operation lias been complete there is no vertigo 
while at rest in any position, and little during movement. A line 
nystagmus to the opposite side persists for some weeks, and there 
may be ataxia when walking is lirst attempted. Definite post-operative 
vertigo shows that the removal of the crista* has not been complete. 
It is best treated by keeping the patient completely at rest in the 
position oi greatest comfort, providing a. feeding cup with a llexible 
tube so that lie can feed without moving the head. Quinine and 
hydrobromic acid may Ik* given : 

K Quinin. llydmhrom. tii.ss (ynn. (W).'J) 

Ac. llytimhrom. I)il. 7,ss (2 c.c.) 

Q.q. h., cx sic|. 

Some laeial paresis frequently follows this op(*ration. It is usually 
transient, facial paralysis with fever, headache, and neck rigiditv 
suggests the onset of Politzcr's abscess (p. 707 ). 
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INTRACRANIAL SUPPURATION 

By Eimc Watson-Wiluams, Cii.M. 

SUPPURATIVE MENINGITIS 

This be*gins as a local process, and in certain eases the spread may be 
relatively slow. The patient is anxious, worried, and irritable ; but 
the mental stale* may be clear, and he may walk about and even 
transact, business tor two or three* days afte*r the emset. He*adaehe 
is e*onstant, with irregular exacerbations e»I‘ great severity (heaelae*lie 
is seldom conspicuous in uncomplicated otitis). When the* base or 
posterior fossa is involves! rigidity of the* neck is an early symptom 
(see )). 757). lleael ret rae*t ion. coma, ineont inenee. anel paralyse** or 
changes in the* de*e*p reflexes indicate* a Jute stage* of meningitis. 

Two conditions may occur complicating labyrinthitis which 
e>wing te> their be*aring on treatment demand special notie*e* : (1) 

Abscess of the internal auditor// meatus ( Pol it zer's abscess). Dull 
pain is felt eh*e*p in or behind the* ear. anel facial paralysis is present. 
(2) Meningitis of the cisterna /font is. The* ce*re*bmspinal lluiel may 
be* ele*ar or only faintly opale*see*nt. TTie* signs of these* eruditions 
are those* of meningitis e>f the* poste*rie>r fossa : fe*ve*r is not conspicuous ; 
the* me*ntal state* is e)fte*n dull. 

Lumbar pune*ture* is e>f value* in eliagimsis, tre*atme*nt. and pre>gnosis. 
In the* table* overleaf are* liste*el the* eharae*teristies of the eerebro- 
S])inal lluiel which are* of eliagnost ie* signi lie*ane*e*. 

Differential Diagnosis. Freun either forms e>f me*ningitis. e*nee- 
j)lia lit is. brain abse*e*ss, inlluenza. e*nele>e*a rel i t is. typhe>iei, typhus, 
yellow fe ver, t ie*k feve*r. Reme*mbe*r that ha*me)rrhagc in the pe>stcrior 
lossa may pre)elue*e* fewer. he*ael re*trae*t ie»n. heaelaehe. anel permanent 
changes in the* labyrinthine* reflexes (see p. 7(>2). 

Treatment. Signs of meningitis are an urgent indication for 
preunpt anel vigorous e>pcrative tre*atme*nt ; a patient may recover 
ever if comatose, incontinent, anel with purulent C.S.F. e*ontaining 
living strepte>e*e>e*e*i. The emly factor that the surgeon can influence 
is the* time* spent bed ween diagnosis anel operation. Do not wait 
fe>r expe*rt re*pe>rts e>n the* lumbar-])une*ture lluiel if this means delay 
ewer f e > r a fe*w henirs. Te> illustrate* the extreme impeirtanee of early 
tre*atment, in a ])erse)iial serie*s of 2tf emscertive eases of spontaneous 
suppurative* meningitis, in 7 treatment was given within three elays 
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Diagnostic Cm ahactkiuktics of tiik ('imikmuosi-in ai, Im.i id 

septic Meningitis 

Pressure {see p. 100-150 nun. fluid Definitely increased. Much increased 

750) not more than 

two drops per creased 

second from the 

needle 

Appearance .. Perfectly clear* Opalescent or turbidf I’sually clear or 

faintly opales- 
cent 

0- 4 per c.ntin.. all Over 100, usually over 
lymphocytes 500 per e. mm. ; 50 00 found: typically 

10 00 per (Minn. 
! of which 10 40 
per cent poly- 
morphs 


Hacteria 

None 

May Ik* numerous and 
sometimes grow on 
culture 

I’suallv absent 

Glucose 

0 045 -0*8 per cent 

1 )iminished or absent 

1 Normal or slight 
increase^ 

Chloride 




1 )iminished : under 

0-0 probably tuber- 

Normal 


culous 

* ( 'I car or 1 :i.i i it c*st. npuk'scrmv, it li rol - w ol > rnimulum on j-i airline' : pn>l ul .1 \ ml HTriib nn men jneil i- 
t(")-'*l)0 1 vmphoeytes per r.oni. lll:i\ LM\e oiil\ biilibm op;ile-,eeiice ; Jim pi ily morphs lisiialh nnpall 
lelinite I nrl tidily. (M * Leakint* ' Grain ali^-ess slims s i url >i< j fluid, uil ii mane pol win »rpli eel I-, and pei ha p« 
bacteria, diminished edueo^e. normal chloride. 

Also in meniiiL'oeoeea! meningitis. £ Also in eneephalil i" leiharuiea. 

of i lie onset- all recovered ; among 1(> treated after the third day 
only four recovered. 

Method of Treatment. —This must comprise thorough eradication 
of the infective focus — mastoid, labyrinth, nasal sinus, etc., and 
exposure of the dura, over the whole accessible area adjacent (.syy* 
pp. 711, 758). A careful search may be needed to reveal the primary 
focus; sphenoidal sinusitis is the most likely to be overlooked — in 
a series of 10 deaths from "unexplained ’ suppurative meningitis 1(> 
were due to this cause. 

Lumbar Puncture should be repeated at least daily, in a severe 
ease twice daily at iirst, until meningitic symptoms have disappeared 
and the fluid is ‘normal 1 . At the first puncture do not take off more 
than 20 e.e. ; later, withdraw enough fluid to reduce 4 the pressure* 
to normal (.syy* Table* above). 

Medication.- The introduction of disinfectants directly into the 
theca is more likely to hinder than to help the natural defences, and 
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carries definite risk of permanent in jury. There is less object ion to 
the introduction of 6 e.e. of concentrated antistreptococcal scrum, 
but there is not yet enough evidence to show whether it is of value. 
Every day. before performing the lumbar puncture, give 50 e.e. of 
colloidal silver (c.g., eollosol argentum) by the intravenous route. 
Intramuscular injection of serum seems at least as useful as intrathecal. 
(For headache, see p. 779.) 

Drainage of Hie Internal .tuditorij Meatus . - This procedure is 
indicated: (1) When meningitis follows labyrinthitis, the cerebro- 
spinal lluid is purulent, and the general condition grave and not 
improved by vestibulotomy; and (2) For abscess of the internal 
auditory meatus. 

Perform inferior vestibulotomy (p. 706). The internal meatus 
lies immediately internal and very slightly anterior to the oval window. 
Into the upper part of the opening into the vestibule, corresponding 
to this window, pass the narrow labyrinth gouge directly inward so 
that the edge rests on the base of the modiolus. Taking care that the 
gouge shall not penetrate deeply, with a sharp tap of the mallet cut 
through the base of the modiolus ; if the first attempt is unsuccessful 
repeat the mameuvre with the gouge 1 mm. farther forward. The 
eisterna pout is sends out a prolongation into the internal meatus, 
and opening is indicated by a free llow of cerebrospinal fluid. Com- 
plete the operation as for vestibulotomy. The llow of fluid from 
the opening may cease after a few hours ; if symptoms recur, pass a 
fine curette (not farther in than L5 cm. beyond the inner wall of the 
tympanum) and curette the passage* to re-establish drainage*. 

A woman of 55. the subject of old-standing otitis media, was brought 
to me* with manifest meningitis. She* had had severe headache, frontal 
and temporal, for one* week, with shivering attacks the previous night. 
There was no vomiting, and she said she* had not been giddy. Head 
refraction was definite*. Ken tig's sign doubtful, knee-jerks increased, 
temperature 1011 F. She was slow in answering questions, confused, 
drowsy, and groaning with pain. No earache, but tenderness over the 
left mastoid antrum, and mixed spontaneous nystagmus to the right: 
labyrinth irresponsive to tests. Lumbar puncture yielded opalescent 
fluid under great pressure : the fluid contained many pus cells and no sugar. 
After the puncture she* said that she* had been gidely for several elays with 
a tendency to fall to the* left. 

At operation a very large ehote*steatomatous mass was found occupying 
and e xpanding the antrum and aditus ; the facial nerve ran through it, 
devoid of any support. The stapes was absent, and the oval winelow 
exuded pus. The whole labyrinth capsule was carious, and was removed 
with its contents: the posterior cranial fossa was opened through the 
internal meatus. A good gush of cerebrospinal fluid was obtained. 

The patient was very restless all night and noisy: next day there 
was no pain, no vertigo, no nystagmus ; cerebrospinal fluid was draining 
well and the temperature was normal. On the third day the flow of fluid 

E. s. 49 
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ceased, and there was some delirium with fever and signs of meningitis ; 
the opening was curetted, re-establishing the How of fluid. From that 
point she did not look back. Nine years later she* is in very good health, 
and a genuinely grateful patient, though the facial paralysis is of course 
permanent . 

ABSCESS OF THE BRAIN 

A brain abscess may result: (I) From penetrating wounds, 
sometimes many months after the injury, t lie position of which may 
give a clue to that of the abscess. (2) Metastatic abscess is seen in 
association with lung suppuration, bronchiectasis, empyema, etc., 
rarely with suppuration elsewhere, osteomyelitis, furuncle, even 
quinsy or dental sepsis : multiple abscesses with pya mia. or ulcera- 
tive endocarditis ; such an abscess may occur in any part of the brain, 
and location may be a neurological problem. (.*}) With disease of 
nasal sinuses or ear. 

The last is by far the most frequent source, and will alone lx* 
considered fully ; the technical details of approach to other sites can 
be devised by suitably modifying tin* scheme described below. 

The symptoms of the earlier stages are often vague and puzzling 
(see p. 757). The classical signs are those of a late stage; headache, 
vomiting, drowsiness, delirium, convulsions, papilhedema, slow pulse, 
constipation, rapid wasting. These are evidence of compression 
of the brain . and in every east* where it is possible* treatment should 
be afforded before they appear. Signs both general and localizing 
are due to u*dcma. not as a rule to increase in tin* actual abscess itself. 
They thus tend to be at first intermittent, and may be missed unless 
the closest, watch is maintained ; in a, suspected ease have pulse and 
temperature recorded (very half hour. Some of the features of a 
typical ease of subacute temporo-sphenoidal abscess are indicated 
on the chart (Fig. 78 1). The* march of events may be much more* 
rapid in the less common acute type, or with suppurative encephalitis, 
which is a cellulitis rather than an abscess. 

Diagnosis.- As has been indicated, early diagnosis may be dillicult. 
The condition may be suspected where without very definite signs 
there* is complaint of chilliness, nausea, greater malaise than would 
be expected, or rapid wasting. The discovery of aural or other sup- 
puration may provide the key. 

Differential Diagnosis. -Tuberculous meningitis or encephalitis 
lethargica may be simulated. If the patient is comatose, consider 
concussion, haemorrhage, uneniia, diabetes, alcohol, and drugs . 
Other conditions to exclude are cerebral gumma or tumour, and those 
mentioned on p. 7 67. 

Management. — At any moment the abscess may burst into the 
subdural meningeal space or into the ventricle (hyperpyrexia, etc.) ; 
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or death may occur from coma or respiratory failure. The surgeon 
must be ready to lx* his own neurologist, and to explore the brain 
on a reasonable suspicion, without waiting for characteristic signs. 


D A y 1 2 3 4 5,0 7 8 9 10 1 1 12 13 14 15 1617 18 19 20 21 



RLSPN 

DOWELS 

VOMIT 

HEADACHE 

WEIGHT 

Fitj. 7S1. Torn [>rrnt chart in ease of snhiicuto tcmjioro-^plicniiiila! ahsof 
A, I’uhc at; for one hoi n niornine ; B. 'I’cnip. !>.V4 at - p.m. : E, Knen 
N, Nausea ; V, Vomit. 

Lumbar Puncture. It cannot lx* too often repeated that there* 
is definite risk in performing lumbar puncture when a brain abscess 
(especially a cerebellar abscess) is present. If necessary for diagnosis, 
postpone it until the patient is in the theatre, and ready for immediate 
operation, and withdraw only - e.c. {Set p. 7<>S.) 

Location of Abscess. The best guide is the discovery of an adjacent 
lesion, e.g., in one car ; the abscess is seldom more than 1*5 cm. from 
the* nearest surface* of such lesion. Difficulty may occur when more 
than one such is present, for example, bilateral otitis media. 

In the frontal lobe an abscess seldom product's symptoms which 
locate it ; euphoria may lx* present. 

In tlu* tern poro-sphenoidal lobe an abscess is twice as frequent as in 
the cerebellum: it is often ‘silent' ; signs occur in the face and limbs 
of tlu* opposite side -paresis, spasticity, Rabinski s sign, sometimes 
Jacksonian fits ; there may be defects of both visual lields, or if the 
left brain is involved dilliculty in remembering the names of common 
objects. 

In the ee rebell urn an abscess usually follows sinus thrombosis or 
labyrinthitis ; there are* generally some tifpieal signs in the limbs of the 
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affected side , ataxia, inco-ordination, weakness, as well as vertigo, 
nystagmus, (*te*. (p. 702) : fits may recur, and tend to bend the body 
toward the affected side. A skiagram very seldom shows a brain 
abscess ; ventriculography is not suitable* in acute* abse*e*ss. 

TREATMENT 

Should one treat the abscess alone . e>r the* primary le*sie>n as well ? 
In dealing with a metastatic abse*ess, e>r in e)te)ge*nous abse*e*ss when 
the patient is gravely ill. treat the absevss. In abse*e*ss se*e*e>nelary 
te> frontal e>r ethmoidal elise*ase* it is almost ne*e*e*ssarv te> e 1 e*a 1 with 
that en route ; and in all orelinary e*ase*s e>f e)toge*ne)us abscess treat 
the* e*ar first anel e*e)ntinue* the* operation t e > eleal with the* brain. At 
time's the* e*ar opera tie>n will she>w an are*a e)f elisease ol* the* elura ineli- 
eating the best place te> exple>re* the* brain, thmugh a re*gie>n whe*re* there* 
are alre*aely adhesions be*twee*n it anel the* elura. 

An.ustu ksi a.— A e*e)matose ]>atient may allow the* surge*on te> 
operate with le>e*al ana*sthe*sia e>r even with none* at all. In most 
eases a general ana*sthetie* is ne*e*ele*el ; many surgeems j)re*fe*r chloroform 
te> ether. 
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Instiu '.mkn’ts- -The instruments tor the* mastoid ope*ratie)ii are* 
shown em p. 74S ; aelel skull-e*ut t ing iV>re*e*j >s, e*pie*ranial Juemeista t ie* 
fe)i*eeps (e.g.. Sir Percy Sargent's) if available*, and a 27> e*m. tre*phine*. 
On a separate table have rcaely a spare ste*rile* te>we*l ; toothe*el elis- 
se*e*ting fore*eps ; scalpel; scissors; lour pairs e>f light laemostats 
(Cushing's silver clip ha*me)statie se*t if available*) ; blunt grooves! 
elire*e*te)r ; sinus forceps or Horsley's brain piis-se*cke*r ; f>-e*.e*. svringe* 
fitting e*annula . ; e*annula e>f about 2 mm. here* anel 12 e*m. le>ng. pre*- 
ferably graduateel in ce*ntime‘tre*s, with a blunt obturator (if the special 
femn sliemn in Fig. 7S5 is ne>t available, a straight suprapubic e>r 
liver abse*ess e-annula may be ge>t ready by re)iineling off the* point, 
of the troehar, if sharp, with a file); drainage* tube* which just 
fits easily over cannula ; small curved needle's anel fine silk e>r 
catgut. 
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The Operation. 

The whole side of the* head should he shaved up to the middle 
line. Complete the mastoid operation, omitting for flit* time any 
operation on the cartilaginous meatus. Proceed to uncover the dura 
of the middle or posterior fossa as the ease may he: if the situation 
of the abscess is not determined examine the dura covering the 
tcmporo-sphenoidal lobe first, unless lateral sinus thrombosis or 
labyrinthitis is present, when the chance of the abscess being in the 
cerebellum is much enhanced. The exposure* should be tree : in the 
middle* fossa t he* roof of t he* tympanum and mastoid should be* re*me>ved 
in the* manne r ele-seribeel for extradural abse*e*ss (p. 75N) ; in the 
posterin’ fossa the e\pe>sure* e*\te*nds in front e>f the* cerebellum as 
shown on p. 7 .AS ( Fig. 77 U). Carefully e*xamine* the dura to discover 
any area of softening : rare*ly an ae*tual sinus exuding pus is seem 
lending right through the dura. 

Obvious Disease of the Dura is Found. Cle*an the whole wound 
by Hooding it re*peatedly with hydrogen ])eroxide sedution. dry it, and 
swab the* surface* fre*e*ly with liquor ioeli. With a scalpel puncture 
the- centre* of the* elise*ase*el are*a. and enter sinus forceps through the 
wound, or thremgh the* sinus if present, in either ease keeping the* 
lbreej)s pe*rpe*ndie*ular to the* surf‘ae*e* e>f the elura. e>r as nearly as this 
is possible. 1 )o not ) >e*ne*t rate* beyemd 1*5 cm. Open the forceps, 
and if pus is found, without withdrawing themi insert a elrainage* tube 
into the* abscess, securing it by a stite*h te > the* elura. The* tube* shemld 
not have* la t era I hedes. which beroine* blocked with brain tissue* and 
te*ar the* latter on remioval : it should project we*ll de)wn into the 
wound away from the* elura itse'lf. The afte*r-treatme*nt is discussed 
on p. 7 ?!>. If pus is i ie >t cnemuntcrcd at e)ne*e*. eh) not atte*mpt 
flirt lie *r exploration thremgh the* limited are*a e*xposed. but proceed 
as be*le>w. 

Xo Obvious Disease of the Dura is Found. This is usual. Clean 
the* cavity as above and proe*e*e*d te> the* wider exposure necessary for 
systematic exploration e>f the* brain. Unless the*re* is reason to suspect 
e*ere*be*llar absee*ss. e*\ple>re* the* temporei-sphemeudal h)be first. 

Exploration of the Temporo-sphenoidal Lobe. — 

Division. An incision is made* starting at e>r a little in fremt of the 
stejihanion and running along the* line e>f the lowe*r te*mpe)ral ridge, back 
and then eleiwn to a point about ‘2 te) 3 cm. behind the upper part of the 
post-aural sulcus, then fbrwarel te> this and elown te> the* tip e>f the mas- 
toid pre>e*e*ss ; the* line* e>f the uppe r part e»f the incision is shown in Fig. 
INN, p. ISt. The* incision is deepened until the bone is encountered, 
and the* pericranium is relle*e*te*el ; the* edge*s thus turneel up are secured 
with epicranial hamiostatic forcc'ps : if these are not available, the 
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numerous bleeding points are picked up as the incision is made, other- 
wise bleeding is free and may be troublesome. The temporal muscle 
is reflected with the skin flap and external ear to afford a tree* exposure 
of the squama and adjacent bone (.sec Fig. 787): inadequate exposure 
adds unnecessarily to the already sullicient difficulties. 

Removal of Bone. I1‘ no mastoid operation has been done a 
trephine may lx* employed, and some prefer this in any ease. Apply 
the trephine so that the lower edge is just above the centre* ol* the 
supramastoid crest {Fig. 780). Having removed the* disc of bone*, 
press the dura away fremi the* margins with gauze*, and proee*e*d to 



Vi<j. 78fi. -SI show positions for trephinin'.' (A) for ton i poi'o-sphonoi* hi] 

abscess. (B.) force abscess. The broken line shows the trephine position, the 

dotted line the nr one removed. The solid line indicates I lie position of the 

lateral sinus (thu 1 right side is larger). The shaded area shows the bone 

usually removed i a.stoid operation. 


enlarge the opening in all directions with gouge* forceps until it measures 
at least 4 cm. along the crest, and 8 cm. vertically (Fig. 7S7). Set* 
that the edges are* smooth, especially at the* lower corners. If a 
mastoid e>pe*ratie>n has been perfe>rmeel the* removal e>f bone* e*xte*nels 
into the opening in the tegmen de*se*ribe*d above*. I myself, in common 
with many e>pcrators, prefer to e*x])e)se t lie* elura by ]>aring away the* 
bemc of the* su])ramaste)id crest in a. tangential manner with mallei 
anel gouge, enlarging the small e>pening exactly as if it had been maele 
with a trephine. In the* up]x*r part e>f the e>pening the* poste*rie>r 
branch of the mieleile* meningeal artery will be* dise*e)vered as the 
squama is removed. 
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Exposure of Hrain.- The dura, tends to bulge into the wound. 
Carefully clean it with spirit or liquor iodi. Change tin* gloves for 
a clean pair, discard all list'd instruments, and bring the special clean 
set into use. Take the clean sterile towel, cut in it a hole of about, 
the samt* size as that in t lit' bone (the hole always stretches), anti 
cover tht' whole operative licit! except flit' exposed dura. Pick up 
the latter with toothed forceps in the centre of the lint* joining the 
superior root of tin* zygoma to the remains (posteriorly) of tlu* supra- 
mastoid crest ; one is tempted to select a point too high up. With 
a clean scalpel make a small nick, introduce the grooved director 
immediately beneath the dura and divide this backward and forward 
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for a total of - cm. This procedure is adopted ft) avoid wounding the 
large vessels of the pin. mater which arc pressed close against the dura : 
i I* this accident unfortunately occurs, complete the dural incisions, 
and pick up tht' wounded vessel with great can* in hiemostatic forceps. 
As a rule forceps pressure for live minutes will control bleeding: do 
not try to twist off the forceps or to tie off the vessel if pressure 
alone fails, and tlu* special silver clips are not available, it is better 
to run a line catgut suture under the bleeding-point. 

In a similar manner make* a vertical cut transforming the linear 
into a cruciform incision (see Fig. 7S7) : if the tegmen, etc., has 
not been removed the downward part of this cut cannot be made 
and an inverted T incision must sultice. The brain bulges strongly 
into the opening in the dura ; this helps to shut off the arachnoid 
space* at the edges. The protruding brain appears at lirst not 
to pulsate, but the pulsation can be readily felt, and is usually soon 
visible. 
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Exploration of Brain. Cut off f> cm. of elrainagc tube* and slip 
it over the cannula, passing it up to t tie handle end. Select, a point 
in the brain free from large vessels just beneath that at which the dura 
was picked up. Rass the cannula with its obturator directly inward 
for a distance of 2 cm., keeping parallel to the inferior surface* of tin* 
brain and as nearly as possible l a cm. from it (Fig. 7SS). Remove 
the obturator; if no pus Mows attach the syringe and genii// 
aspirate. If there is still no flow, replace the* obturator, advance 
the point half a centimetre or slightly more, and repeat the* maneruvre*. 
It is safe to explore to a total depth of t • a cm. from the external 
surface of the brain. About live "steps' arc needed to reach this depth. 
Do not lot the cannula pass upward for fear of entering the ventricle. 

If the abscess is still not located, 
enlarge the dural incision (using 
the grooved director) forward for 
2 cm. and repeal the whole pro- 
cess; some surgeons prefer to 
make a new incision in the dura 
for this. If still unsuccessful make 
another exploration 2 cm. behind 
the lirst. In this way we explore 
the brain at 15 points over an 
area of t cm. 1*5 cm. at a 
distance of 1*5 cm. from the lower 
surface, which should sutliee to 
locate most abscesses. The entry 
into an abscess cavity can often 
be distinctly felt ; if there is a 
feeling of resistance, and the 
abscess is not entered, a sinus forceps or Horsley's pus seeker may 
be used, but these* damage the brain much more than the cannula. 
Unless there is good reason to suspect an abscess unusually far forward 
or back do not make further puncture's; if such exploration is per- 
formed, remember the downward slope* of the middle* fossa and lateral 
ventricle forward. 

Drainage of Abscess : Pas is Encountered. An abscess once dost” 
may ne*ver be* ‘found' again. Do not allow the cannula to move* at 
all ; slip the* drainage tube down the shaft until its enel is le*ve*l with 
the tip (on a graduated cannula with 0 cm. e>f drainage tube the* te>p 
must be at the 0 cm. mark). Fix the tube by two stite*he*s to the 
dura ; now , but not before*, remove the cannula. Pus may we*Il up 
through the tube; receive it on gauze to save the brain as far as 
possible. The end of the tube should project at least 1 cm. outsiele 
the dura ; if any is e*ut off, note* how mue*h for future guielane*e. Dress 
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the* brain surfaci* with strips of gauze soaked in glycerin —no other 
chemical should lx* allowed to come in contact with it. This supports 
the brain and steadies the tube. Do not attempt to close the dura. 
Close* the* incision in the se*alp as far as possible, using two ‘tensiem 
stite*he*s' te) bring the* temporal muse-le up; the pe)ste*rmr part e)f the* 
incision is i ie >t e*le >se*e I . in e » i*e 1 e * r te > allow lor elressings. A ve*ry large 
e*\te*rnal elressing is advisable*. 

Pus is Sot Found. Tlu* abse*e*ss may be in the cerebellum ; proeee*el 
te> explore* this forthwith. 

Exploration of the Cerebellum. 

] ucision. An incision is niaele* elenvn te> bone in the post-aural 
suleais, and pre)Iongeel elown to the* tij) e>f the mastoid pre>c*e*ss : from 
near the* upper e*nel e>f this a sceemd 
incision is e*arrie*el bae*k alemg the 
superior e*urve*d line*, and at the external 
occipital protuberance is e*urve*el elown- 
warel for .‘i e*m. (/wg. 7 S t ) ) . The* e*elge*s 
are* re*lle*et e*el. anel blending controlled as 
eleseribed above (p. ??.*!). 'fhe* muse*le*s 
are* separate*d from the* bae*k of the* 
l na st e > ie 1 pmresx and from the* occipital 
bone : bl e *e*< 1 i n g may be* trouble some*, 
and is best avoided by kee*ping the* 
rugine* close to the* bone* surface*. 

Pemovul of Pour. II’ a trephine* is 
used it should be* applied se> that the* 
upper edge* lies e >n the* supe*rie>r earn ed line* 
and the* anterior edge* f e*m. behind the* 
pe>sterior margin of the* e*xte*rnal meatus 
(see Fig. 7N(>). Remove the* elise* e>f bone*, and e*nlarge the* e>pe*ning fbrwarel 
and upward until the* horizontal part e>f the lateral sinus anel the 
eleseemding limb of the signmiel |>art have be*e*n e*xpe)sed. taking e*are* 
whe*n the* grexne* of tlu* sinus is re*aehe*el ne>t te) wounel the* vessel. If 
a mastoid e »j >e*r;i t ie>n has be*e*n performe*el the* exposure may be* e*arried 
emt in the* reverse euder. working baekwarel fre>m the place where* the 
sinus is exposeel in the mastoid. In e*itlu*r ease the hole* in the* heme 
iu*eds te> be* .‘1 e*m. ele)wn anel t e*m. back fre)m the miel-hne of the lateral 
sinus. 

Exposure of Cerebellum. Change gle>ve*s anel take* clean instru- 
ments ; rover the* iie*lel with the clean te>we*I with a he>Ie* just eorrespond- 
ing te) that in (he* beme*. With the tc>e)t heel forceps, pick up the elura a 
she)rt elistane*e behind anel be*le>w the* curve of the sinus anel e>pen it 
by making a nie*k with the* sendpcl. Extenel the e)pcning be)th back 
anel ele)\vn (te) make an "1). cutting on the gre)e)ve*d elireetor. A small 
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triangle of cerebellum is cxpeiscd. Only r; i r*c ‘ I \ can tin* sift 1 of the* 
abscess be determined from an abnormal appearance of (he Kiirhi.ce; 
if such is seen, of course explore lirst the allcctcd lobule. A cerebellar 
abscess begins as a narrow slit in t lie* axis ol (lie white matter of one 
lobule. 

Exploration of Cerebellum.- Use the cannula and blunt obturator 
as described above for exploring the cerebrum. Eider it near t he 
anterior part of the exposed area, and din'et it at lirst inward and 
elcfinitcly forward toward the internal auditory meatus. At first 
enter only 1 cm. ; and progress in successive ste ps to a total depth 
of 4-5 cm. If no abscess is encountered, explore directly inward 
through the same puncture. If still unsuccessful, make a fresh 
puncture' 1-5 cm. lower down, and repeat the explorations. The 
cerebellum may be further explored by opening the* dura in front of 
the sigmoid sinus (p. 758). and exploring inward and backward for 
not more' than 2 cm. from the* surface : it is difficult to arrange- drainage 
he*re, anel if an abse*ess is found it should be* drained by passing the* 
sinus fe>re*eps (armed with drainage tube* in the* same* way as the 
cannula) fre>m behind the* sinus until the* tips e>f the* two instruments 
me'ct, anel pmvieling drainage via the* posterior route*. The* passage* 
and see*uring e>f the* elrainage tube*, dressing the* brain, anel closure of 
the* incision, are e*arrie*e i e>ut on the* line's advised for ee*re*bral abscess. 

Difficulties and Dangers. 

t. Xo . Ihseess eon he found. This may be* because*: (a) it is 
outside* the* areas oxplore*el ; or (h) ne> abse*e*ss exist s . the* symptoms 
being due* to suppurative* cne*cphalit is. Apply the* elre-ssing anel await 
events. In the sce*onel e*ase* the* e*e>ndition may improve* without 
further intervention. In the* IbrmeT. pus may make* its way out 
thremgh one of the pune*tures ; wait at least a wee*k. if the* ge*ncral 
eonelition is satisfactory, before attempting to improve* elrainage* bv 
inserting a tube*. If ne> abse-ess is found anel the* ge-neral e*e me 1 i t ie>n eloe*s 
not improve, further exploration e>f the* brain may be* e*arrie*d out 
withemt amesthe'sia ; wait at le*ast thre*e* elays bcfe)?*e doing this unless 
the* position is ele*spe*rate*. 

2. The patient ceases to breathe during e>r e ve n befe)re the* operation, 
the heart continuing te> be*at. This is probably elue te> ine*re*asing 
})rcssure on the* me*dulla. At once apply artificial re*spirat ie>n. (Jet 
the* amesthet ist to pass an intratracheal cathete*r, through whie*h ])ure* 
oxygen can be given. This will maintain oxygenation without respira- 
tory nieivoment . As rapidly as possible expense* the* ecre*bcllum, 
removing more* be>ne than usual; anel make* a vviele* e>pening in the* 
dura. Explore* the e*crebellum for an abscess. As se>e>n as the pressure* 
in the posterie>r fossa, has been re*due*eel respiratiem may start again 
spontaneously ; this may be; assisted by ste)j)])ing the* e>xygcn or by 



I N T 1 { A C K A N I A L S l T P 1 >URAT I ON 


770 


adding a per cent of carbon dioxide* io stimulate the respiratory 
centre. It is little use* attempting this before the dura lias been 
opened. After voluntary respiration has ceased for thirtv minutes 
it is useless to attempt resuscitation. 

After-treatment. 

1. Ml is If ell. As long as the general condition of the patient 
is satisfactory the dressings should be left undisturbed for eight or 
ten days ; the smell can be controlled to some extent by an outer layer 
of sphagnum moss. Assiduous nursing care is required, but the 
patient must not lx* ‘fussed* : let him lie in any position he chooses— 
elevation of the head on three or four pillows is generally preferred. 
A fluid diet may be needed at first, but it is often amazing within 
how few days a patient who has been desperately ill will demand 
and digest a full diet. Neglect constipation, at least for some days. 
For headache, administer per rectum half an ounce of magnesium 
sulphate in two ounces of water : repeat if necessary. Avoid opium ; 
paraldehyde is safe and can be given per rectum. 

Ih essini*. When the dressing is iirst changed, gently pull the 
tube outward a little. It may lx* that with the subsidence of (edema 
the tube extends quite across the abscess cavitv and is blocked by 
contact beyond : if so. pus will How on partial withdrawal, and tin* 
tube should be removed and shortened a somewhat wider tube 
may be inserted. The glycerin-gauze dressings should lx* continued 
until a fortnight from tlu* operation; after this gauze plentifully 
anointed with parallinum molle is better. After the iirst dressing, 
the dressings should be changed (‘very other day. The tube should 
be shortened only as it is literally pushed out of the brain. Do not 
irrigate the nn'itif. At least six weeks should be allowed before any 
attempt is made to close tin* wounds by plastic measures; generally 
these are unnecessary. 

L\ All is \<>t II V//. 

a. Although an abscess lias been drained the general condition 
remains bad. and signs of increased intracranial pressure persist, e.g.. 
vomiting, slow pulse*, intractable headache. Consider the rather rare 
possibilities of: (i) Coexistent cerebral and cerebellar abscesses; 
(ii) Loculation in a cerebral abscess. If tin* latter appears probable, 
remove* the drainage* tube, and insert the gloved little* linger into the 
absee'ss ; it may be possible* to locate* an extension anel te^ break down 
the barrie*r to drainage*. 

It. Afte*r early improvement symptoms re'eur. Pre)bably the 
drainage* tube* has e*e*ase*d to act owing to being in contact with the 
furtheT wall of the abse*ess ; slmrtening the' tube may be indicated. 
Alternatively, the* tube may have become elisplaccd so as no lemger 
to drain the abscess, and needs replae*ement. 
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c. Hernia cerebri. Unless the opening in the dura lias been large 
this is seldom troublesome ; the cerebellum is more likely to herniate 
than the cerebrum. There is no extraordinary urgency when this 
occurs. Remember that a large cerebral hernia may contain part 
of the ventricle ; do not hasten to cut it off. If there is genuine trouble 
from this condition the patient should be sent to a centre when* 
neurological surgery receives special attention. 

Prognosis. In the early stages there are so many possibilities 
of disaster that a very guarded prognosis is necessary : a mortality 
rate of iifty per cent is bettor than tin* average expectation. If the 
immediate danger is survived, a tendency to headaches or vertigo 
may persist for a long time, but the intellectual faculties are usually 
undamaged. 
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CHAPTER LI I 

THE EYE AND THE ORBIT 

Jlv llr.MIMIKKY Xkamk, F.K.C.S. 

SYMPTOMS AND SIGNS OF OCULAR AND ORBITAL DISEASE 

Tin-: more important symptoms mid signs that suggest. the presence 
of‘ disease* of the eve or of its surround in os are considered conse*cut ivelv 
lor eoinparison and for reference. 

Pain. In conjunctivitis the patient refers only in the* acute 
purulent type* to actual pain. In most forms complaint is niaele of 
burning. sorcne*ss. irritation, or the* sensation as of grit e>r sand in the 
< \ e*. Whem a foreign bod if is lodgvel on the tarsal e*on junetiva of the 
upj)e*r eyelid. it causes a sharp stabbing pain on blinking. unless it is 
situate*el toward the* extreme outer or inner limits e>f the* tarsus and 
se> does not eome* in contact with the cornea. A similar sharp pain 
is producer! in blinking when a anneal abrasion is pre*se*nt. and some*- 
time's, though not always. whe*n a small foreign body is impae-ted in 
the 1 surfae-e* of the 1 e*orne*a. In all the*se* e*ase's relief is obtained if the 
eye* is directed downwards while* the* upper liel is ret raeteel. In iritis 
pain is me>re* of an aching eharaeter within the* eyehall. anel the eye 
itself is tendeT to the* touch. In subacute or acute glaucoma ])ain e>f a 
similar e*haraete*r is re ferred nmre* commonly to the* foreheael. vertex, 
te'inph'. anel e*lu*e*k e>f the* a fleet eel siele. witlmut markeel tenelerness of 
the* e*yehall. 

II Upcralgcsia of the* skin of the* fore*}ie*ael usually inelie*ates supra- 
orbital neuritis. 

Swelling of the Eyelids. This may e>e*e*ur to such a ele*gre*e as te> 
pre*ve*nt the* patient from opening the eye* in e* ases of insee*t hite*. stye, 
or suppurating chalazion. ('specially when Je»e*at e*e 1 towarels the outer 
angle. A gross de*gre*e* of swelling is pre*se*nt in erysipelas of the fae*c 
a fleeting the* eyeliels. in e*e*llii 1 it is e>f the* lids eu* orbit, in anthrax, in 
e>rl )i t a 1 })(‘rie>st it is. and in cave rnous sinus thrombosis. In the orbital 
a Heed ions, in aeldition te) severe constitutional symptemis anel signs 
with pyrexia, there is proptosis e>f the* eyeball. 

Swelling of the Conjunctiva (Chcmosis) is fenmd in all the above- 
mentioned conditions that cause swelling of the eyeliels, and in 
aeldition in tenonitis anel in panophthalmitis. 
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Hyperaemia or redness of the white of the rye is oi two distinct, 
forms, which occur separately or combined : (1) Conjunctival congestion* 
except in very severe acut e conjunct i\ it is. is more marked peripherally 
- — that is to say, in the regions at a distance 1 from the cornea while 
the eireumeorneal region remains relatively pale or almost normal in 
colour; (2) CHiarif congestion, present especially in iritis, but also in 
corneal inflammations and in subacute glaucoma, affects the* immediate 
eireumeorneal region. The former, (1), is of a bright-red colour, the 
latter, (2), of a dull red or mauve tint. In acute glaucoma, as also in 
very severe iritis, the whole of the white of the eye may be suffused 
with an intense deep-red or purple-red colour. A localized patch of 
eiliarv congestion usually indicates a localized corneal lesion. 

Proptosis, as already stated, is present in the acute orbital inflam- 
mations and cavernous sinus thrombosis : it is also produced by 
tumours of the orbit or of the optic nerve, but without signs of inflam- 
mation. Unilateral proptosis is sometimes due to Graves disease. 

Photophobia and Lachrymation, commonly associated in diseases 
of the eye, indicate 1 injury of the cornea, incarceration of the 1 iris or 
ciliary be>dy in a penetrating wound, the 1 pivsenev e>f an intra-ocular 
foreign body, or inilammation e>f the cornea or iris. 

Sudden Loss of Vision of one 1 eye 1 e>r serious impairment theTCof, 
wifhenit external signs of disease, may be* elue 1 to any of the following : 

(1) Yaseailar elisturbane*e, including hemorrhage 1 in the 1 retina or into 
the vitreous and obstruetiem of the 1 central retinal win or artery ; 

(2) Detachment e>f the 1 retina : (8) Optic neuritis from methyl alcohol 
poisoning; ( t) Quinine 1 poisoning; (5) Retrobulbar neuritis ; (C>) Meta- 
static choroiditis. Suelelen le>ss of vision is sometimes e le*se*i’i I )e*e 1 by 
a patient who has only reeontly eliseowml a long-staneling e ie l'e'c-t . 


THE EYELIDS AND LACHRYMAL SAC 
TRAUMA 

Won nets of the eyeliels in goneTal should be* t re*at e k el by orelinary 
surgical methexls. Laeorateel en 1 elirty wounels neoel e*are*ful ele‘ansing 
and the removal e>f foreign bodies anel ewery 
trae*e of elirt. Partial closure e>f* the wounels 
is usually aelvisable, anel elressing with moist 
antiseptic dressings lor a few elays, afte*r whie*h 
me)re i complete 1 repair may bee*arrieel e>i it . Cleon 
inetseel wounels which eliviele the tissue's parallel 
with the liel margin heal satisfactorily by sutur- 
ing anel elo ne)t tenel to pioelueo eletbrmity. 
Wemnels at right angles to the liel margin are 
inetineel to gape eiwing to division of the 
curved needle. orbicularis muscle, anel should be eloseel with 
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sutures passed sufliciently deeply to include* as Jar as possible the 
divided muscle. The most careful 
treatment is required for vertical 
wounds of the margin of the eye- 
lid in order to avoid the formation 
of an unsightly notch in the lid. 

The finest curved ready-prepared 
needles with silk or thread (of the 
Sout t ar or Mer-suture pat te rn Fig. 

700) are of great assistance* in 
enabling the* surgeon t e » make* a 
neat union of the* divided parts. 

An attempt should first be* made* 
to insert e>nc suture* in the liel 
margin itse*lf ne)t t e >e > ne*ar the* 
wound e*elge*. in oreler te) prevent 
the* suture* from cutting its way 
out through the* ele*lie*ate* tissues. The* skin suture-s should be placed 
at short intervals (Fig. 701). 

INFLAMMATION 

Stye (Hordeolum) is an acute* abse*ess of a lash follicle whie*h starts 
usually in the* se*bace*ous gland ronnert e*ei with the* fe >llie , lc. It is e)f 
rn pie l onset with eonsiele*rable* pain. and with reelne*ss anel swelling 
1< x*a t e*e 1 at the* liel margin exaedly in the line e»f the* eyelashes. The 
swelling is usually localized. but is accompanied by marked evdema 
of the* e*ye*liels anel e*he*me)sis (erdema) of the* conjunctiva when the* stye 
is near the* e>ute*r cnntlms. Within twenty-femr or fe>rty-e*ight he>urs 
a yellow e*e*ntre appears on the* summit of the* re*el swelling and is the 
indication of impending rupture e>f the abse*ess. 

Treatment, The* greatest relief is obtained by very hot bathing 
and the* fre*<]ue*nt apj )lie*a t ie>n e>f he>t compresses until the yellow centre 
make*s its appearance*. At this stage* the eyelash whie*h is usually 
se*e*n em the* summit of the* swelling should be* rcnmvcel by me*ans e>i 
lash fe)re*e*ps (Fig. 70‘J), when ellicicnt elrainage anel relief from pain 
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generally follow. If iinpreivenient eloe*s not rapidly result, a small 
vertie*al incision is necessary. If a succession of styes sliendd occur, 
attention should be paid to the general health, with the use of aperients 
anel the e*orree*t iem of errors of refraction. 



Fii/. 701. Method ot suturing the Jid 
margin in a vertical wound through the 
eyelid. (The needle illustrated is an ordin- 
a r\ e\ ed need le. ) 
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Suppurating Chalazion ( Meibomian Cast). — A cluiluzion is a 
localized swelling near the lid margin due to distension of a Meibomian 
gland with cellular granulation tissue. In itself it is usually painless. 
The swelling develops gradually, and is situated adjacent to but not 
at the lid margin. It usually produces a. visible rounded swelling of 
a few millimetres' diameter whose centre is definitely some two to 
four millimetres distant from t lie line of the eyelashes. Occasionally 
acute suppuration follows and is accompanied by considerable pain. 
As in the case of a stye, when located near the outer eanthus it causes 
marked (edema of the lids and ehemosis of the conjunctiva. 

Treatment. -The correct treatment is incision into t lit* swelling 
via the conjunctival surface, aiucsthetizcd by 2 per cent and 5 per 
cent cocaine hydrochloride drops. When suppuration is acute this 
is sullieient. but in a case where only a small amount of pus is evac- 
uated in company with a collection of jelly-like granulation tissue, 
gentle curettage of the cavity by means of a small sharp spoon ( Fig. 
7JK1) is necessary. If this is not done, the chalazion is very liable to 
recur. A discoloration of the conjunctival surface should be noted 
as the correct site for the incision. The eye should be irrigated for 



F t<j. 7 OU. Sl u 1 1-| » spoon. 


two or three days after tin* operation with hot saline or boric acid 
lotion. 

Lachrymal Abscess. -After prolonged obstruction at the lower 
end of the nasal duct when* this structure drains into the inferior 
meatus of the nose, chronic inflammation of the lining mucous mem- 
brane of the lachrymal sac develops. Partly as the result of this 
inflammation within the lachrymal sac, and partly from the chronic 
conjunctivitis which it engenders, the lachrymal puncta and eanaliculi 
fail to function. The lachrymal sac with its contained mucus, pus, 
and micro-organisms is then a closed cavity. The inflammation of 
its lining membrane increases, and, with the resulting distension, 
extends through the wall of the sac and sets up a peri-saccular inflam- 
mation in the surrounding connective tissue. This inflammation is 
generally followed by the formation of an abscess, which points imme- 
diately below the inner eanthus. 

Clinical History , Symptoms , and Signs. A patient subject to 
such a series of events complains of watering of the eye for some 
months or even years, owing to the nasal-duct obstruction. With 
the gradual development of inflammation inside the lachrymal sac 
an accumulation of mucus or mucopus takes place. This mucopus 
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escapes from lime* to time into the conjunctiva] sac. especially with the 
application of pressure to the inner end of the lower eyelid. This 
accumulation of mucus or niucopus within the lachrymal sac is desig- 
nated a mucocele. With the closure of the puncta and spread of 
inMainmat.ion to the pcrisaeeular tissues, the patient complains of 
pain over the sac and swelling of the lower eyelid. Examination at 
this stage reveals redness of the skin, most intense* just below the 
inner e*anthus, hut exte nding to a variable* degre*e up to the* nasal side* 
of the* inner cant bus and downwards and outwards into the le>wer 
e*yehel and e*he*e*k. The* Jowe*r lid is invariably eeeleanatous. Great 
temderness is j)re*se*nt oxer the most inflamed part below the inner 
cant bus. 

Treatment. At the stage* of acute inflammation, as stateeh an 
abscess is ge*ne*rallv forme*el. Resolution. he)we*ve*r. occasionally super- 
ve*ne*s with the* application of heat by e*ompre*sse*s and hot bathing, 
or by hot kaolin plaster. If the* local signs indicate the presene'e* e>f 
pus, a scalpel should be plunged dire*etly backwards into the abscevss 
and free* drainage* (‘slablisheel. The* ae*ute* signs will subside* uneler 
the inllue*nc(* of hot bathing in two or thre*e* days. In most e*ase*s so 
tre*ate*d a few we*cks can be* allowed to e*lapse* for the* menu* e*omplcte 
sid)side*nce* of inflammation, after which excisiem e>f the* lachrymal sae* 
is ne*arlv always essential, inclueling the* fistula whie*h may persist. 
Occasionally in adults, and conimonly in chilelre*n and infants, an 
abscess occurs without previous lachrymal obstrue*tion. and the* 
nasal duct may function again. In e*hildrcn and infants the incision 
should tlu*re*for(* be* earrie*d only through the* skin. For elctails e>f 
further tre*atmcnt reference* should be maele* te> a te*xt-boe>k em ophthal- 
mology . 


THE CONJUNCTIVA 

TRAUMA 

Ineisc'd or laeerate*d wounds of the e*e>n junct iva e>f mexlerate 
e*xte*nt he*al satisfactorily without the* introduction of sutures in the 
abse*ne*e* of se*ve*re* infe*ction. If the* e*etge*s of an apparently e*le*an wounel 
of S- to l()-nnn. length gape* apart. they can be brought to semu* 
elcgre*e* of approximation by gentle* stroking e»f t lie* cemjunetiva with 
an iris re*positor or probe*. When a wound has been inf 1 ie*t eel by a 
dirty obje*e*t, eve ry effort should be* maele* te> re*me)ve visible eiirt by 
picking out fragments as far as possible* and by irrigatiem with normal 
saline*. A small sharp fragment of medal is sometimes embeeleleel in 
the* e*e>njune*tiva so as te> reneler it incapable e>f removal. In such a 
e*ase* the fe)re*ign be>ely is pie*kcd up with its surrounding e*onjunctiva 
by toedheel forceps (Fig. 794) and e*ut away with se*isse>rs. The result- 
ing wounel will he*al in a few days. 


k. s. 50 
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Amono' school-children an injury is sometimes indicted by an 
indelible (aniline) pencil. If the purple coloration of the conjunctiva 



Fit/. 7!U. Fixation fun-ops. 


suggests this possibility, a careful search should be made for the 
fragment of ‘lead’, since this substance is intensely irritating. 

INFLAMMATION 

Acute Purulent Conjunctivitis. The only condition that requires 
consideration under the heading of inllammat ion. as of an urgent 
nature, is acute purulent conjunctivitis. It occurs in infancy under 
the name of ophthalmia neonatorum . when it nearly always affects 
both eyes. In these it is due to the gonococcus in less than 50 per 
cent, of the eases, the remainder being due to the streptococcus, the 
pneumococcus, and rarely the />. pyocjfaneus. Gonococcal infection 
takes place during tin* birth of the infant's head, or by careless handling 
at a later date. In adults and rarely in children acute purulent 
conjunctivitis of gonococcal origin affects one* eye at the outset. 
Infection is conveyed directly to tin* eye* by contaminated hand or 
linger from infected urethra or vagina. 



Symptoms and Signs. In the infant attention is drawn to the 
condition by the* failure of the child to open the* eyes fully when it is 
awakened for feeding. With this it is noticed that the upper eyelids 
are swollen, and the normal sulcus or groove in the skin of each upper 
eyelid is absent. Eversion of the lower eyelid discloses marked 
redness of the palpebral conjunct i\ a. Within twenty-four to forty- 
eight hours of the onset in a severe case the uppe r eyelids are* dusky 
red and very prominent., and partly dried sticky yellow secretion gums 
the lashes together. On separation of the eyelids thick yellow pus 
exudes from between them. Attempts at further separation cause* 
eversion of both lids owing to the* (edematous condition of the* palpebral 
and fornix conjunctiva. Examination e>f the* corne*a is e 1 i II i e • 1 1 1 1 with- 
out the help of a rctraetejr ibr cae*h eyelid (Fig. 795.) It is impossible* 


THE EYE AND THE ORBIT 


7<S7 


without the help of an assistant who will hold the child’s head (irmly 
in position, meanwhile keeping under control its arms and body 
wrapped tightly in a towel. A good view of the cornea is obtained 
alter t Ik* discharge has been partly washed and partly mopped away 
with lotion and cotton-wool. The slightest, loss of polish or ‘ground- 
glass' appearance of the centre of the cornea is of serious import. It 
is the sign of impending corneal ulceration. A drop of 2 per cent, 
aqueous solution of fluorescein applied to the cornea, the excess being 
washed away with lotion, will reveal the early changes in the corneal 
epithelium by the appearance of a faintly greenish stippling of the 
surface. An area of actual loss of epithelium is stained a bright 
green. 

The signs present in the adult affected with purulent conjuncti- 
vitis an* similar, except, for the fact that the condition is usually 



is iifTrctcd with purulent conjunct i\ it is. 

unilateral. The appearance of pus is preceded by a stage* of acute 
congestion with some* sanious discharge, associated with considerable 
pain. 

Treatment. 

1. Prophylactic : The value of the preventive method of treating 
the eyes of infants by means of cleansing the eyelids and the* instil- 
lation of 1 or 2 per cent silver nitrate* drops at birth is universally 
recognized. In e*hilelre*n or adults affected with ae*ute purulent e*on- 
junct ivitis, whether fre»m gonococe*al e>r other infeetiem, if erne* c ye 
alone* is inve>lve*el the* either eye should be pre)te*e*te*el Jremi inleedion 
by nu'ans of a Puller's shield (Fig. 7W>) strapped securely e>ver it. 
The head shendel be* maintained with the affectcel eye in the depenelent 
|>osition eluring sleep. 
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2. Treatment, of the inllanwd eye : The most important, faetors 
in the treatment are the frequent removal of seeretion and the pre- 
vention of cohesion of the eyelids by dried seeretion. Hourly bathing 
of the eye with normal saline or boric acid lotion during the day 
should be combined with the application of an ointment of boric aeid 
in vaseline at night. During the night the eye should be bathed at 
not less than three-hourly intervals while there is profuse discharge, 
and on each occasion treated with the ointment. Once in two or 
three days 1 per (‘(‘lit silver nitrate solution should be applied by 
means of a pledget of cotton-wool on a glass rod to the conjunctiva 
of the everted eyelids and Cornices. Silver nitrate drops applied by 
unskilled hands direct to the eye are liable to damage 1 the corneal 
epithelium and should Ik* avoided. In new-born children the excess 
of silver nitrate solution is neutralized by the application of normal 
saline to the conjunctiva in exactly the same manner a few seconds 
after the painting with the silver solution. In older children the 
lachrymal secretion has this effect. With the subsidence of tin* inflam- 
mation the use of tin* silver nitrate solution is stopped. 

Complications. Corneal ulceration is followed by sear formation, 
usually over the pupillary area, and lienee by impairment of vision 
dependent in degree upon the depth of the ulcer. Rarely in civilized 
countries docs perforation of the cornea result, with consequent prolapse 
of iris into the wound and later anterior staphifloma. 

Prognosis . — Good in the absence of corneal ulceration. 

INJURIES OF THE EYE 
NON-PENETRATING INJURIES 

Burns of the Cornea are produced by the accidental entry of 
strong acids, as hydrochloric, nitric, or sulphuric aeid : alkalis, as 
solutions of caustic potash or soda, or ammonia ; or lime, as solid 
quicklime or freshly mixed plaster. The damage 1 produced by any 
of these agents may be seven* even if only a small quantity of the 
caustic substance gain access to the eorne*a. A small area of ne*erosis 
of corneal substance in front, of the* pupil will le*ad to the formation of 
a sear sufficiently dense to ruin the sight of the eye, even if worse 
complications do not supervene*. 

Treatment. In the ease* of burns by strong aeid or alkali, the 
eyes should immediately be douehe*d with abundance* of tepid water. 
For ae*id burns, if sodium bicarbonate* is available, a suitable solution 
may be made by dissolv ing a tablespoonful in one pint of water. For 
alkali burns, vinegar one* ounce in a pint of water may be* use*d. The* 
most urgent procedure in the ease of burns with solid quicklime is the 
careful removal of all fragments from the cornea and from the con- 
junctival sac. The eyelids should be held apart and the corner 
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treated first. To relieve pain a drop of cocaine solution may then 
be applied if available, the lids being kept open. The* upper eyelid is 
then everted to remove any fragments that may be lurking beneath 
it. Finally, free irrigation with tepid water, or preferably a 2 per 
cent solution of neutral ammonium tartrate, should be employed. 
This solution combine's with the lime, and should be applied to the 
eye by means of an undine or a funnel and narrow rubber tube for 
several minute's more or less continuously. The treatment should 
be repeated three or four times if possible in the first twenty-four 
hours. Its application is painful, and may lx* preceded by that of 
a drop of 1 per cent holocaine. 1 per cent dioeaine, or 2 per cent cocaine 
solution. After the irrigation the pupil should be dilated with 2 per 
cent homatropinc in castor oil. Liquid paraffin should be instilled at 
intervals during the day. and a pad and bandage lightly applied. 

Abrasion of the Corneal Epithelium may be produced in numerous 
ways, the commonest being by blows from blunt or rounded objects, 
or by a child's linger. The pain produced by such injuries is usually 
severe, and the eye waters freely and can only be opened with great 
dilliculty. Within a few hours a /one of slight ciliary or circumcorncal 
congestion is visible. If the upper lid is retracted, the patient is able 
to make the eye follow the slow movements of the surgeon's linger 
in all directions. Careful examination of the surface of the cornea 
with the naked eye. in the course of which the reflex of the window 
or other light source is studied, reveals the smallest abrasion. A 
drop of 2 per cent lluorcseein solution applied to the eye will stain 
any abraded area of the cornea a bright green, and of the conjunctiva 
an orange-yellow colour. 

Foreign Bodies in the Cornea. Foreign bodies that are most 
commonly encountered on tlx* surface of the cornea in industria 
areas are tiny fragments from an emery wheel, and minute spicules 
of steel or iron. These are detected by the same method of examina- 
tion as for abrasions, and their detail studied by means of a cornea 
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lens in light focused from a bright lam]) on to the cornea. The use 
of the lens is essential in the removal of a foreign body in order to 
reduce to a minimum the damage done* to the* cornea by the operation. 
Many may be removed after coeainization by a twisted wisp of moist- 
ened cotton-wool or an iris repositor (Fig. 797). The foreign body 
is made to glide* ewer the* surfae*e e>f the* eorne*a. If it is cmbeeleled in 
the substantia propria, it is most readily renmveel with a sharp 
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Howman's needle (Fig. 70S). The needle is used after the manner of 
a spade, and is inserted close to one side of the foreign body, which 
is then levered up (Fig. 7 00, a). If the fragment is deeply embedded 
in the substantia propria, great care is required to avoid causing the 
point to perforate the cornea and enter the anterior chamber. The 
needle will in such a cast* require to be inserted into the cornea a very 
short distance away from the foreign body and made to traverse the 



substantia propria in a direction nearer to a plane tangential to tin 
corneal surface (Fig. 700, b). 

Not infrequently a ring of rust is left in the small depression 
formerly occupied by an iron or steel foreign body. If this is more 
than an indistinct stain it should be removed by careful undercutting 
with the needle so as to take it away with a minute 1 disc or layer of 
corneal substance. If a rust ring is near the periphery of the cornea 



7 0 U. -Removal of ;i small foreign 
body (a) and of a larger deep foreign 
body (b) from the cornea with a Bowman’s 
need le. 


and is seen for the* first time several 
days after the removal of the 
foreign body, and the eye is free 
from ciliary injection, it may safely 
be left. If on or near the pupil, it 
is likely, by the permeation of t lie 
neighbouring substantia propria by 
oxide of iron (sidcrosis). to leave 
a permanent mistiness of vision. 
In skilled hands its removal may 
not very appreciably increase the 
size or density of the resulting sear. 
In the case of any but very super- 
ficial foreign bodies, the application 
of a droj) of 2 per cent homatro- 
pine hydrobromide is advisable, 
and if twentv-four hours later there 


is any ciliary injection, atropine 
should be used. The eye should be bandaged in eases of abrasion 
and after removal of foreign bodies until the epithelium has healed 
over. 


Recurrent Abrasion of the Cornea is a temporary elevation or 
minute laceration of the epithelium at the site of a recent superiicial 
injury. Its onset, commonly on waking, is associated with severe 1 
sharp pain and lachrymation which last for a few minutes to an hour 
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or more and then disappear. Drops of liquid paralhn should be applied 
at bedtime for several weeks. In some intraetable eases a mild appli- 
cation of radiation from X rays or radium has been followed by the 
cessation or marked amelioration of the symptoms. 

Undue Exposure of the Cornea in Yllth cranial nerve palsy or 
from scarring of the eyelids may lead to damage from desiccation. 
A plastic operation or the operation of tarsorrhaphy may be necessary 
to prevent or cure such damage. 

Concussion Injuries 

Injuries of the Iris. —The iris, as the result of a blow, may 
suffer: (1) Small radial lacerations of the pupil margin (Fig. N00, A) ; 
(2) / ridodialffsis (Fig. 800, A) ; (.*3) Ilifplurma (blood in the anterior 

chamber— Fig. «S()0. B). 



Fii). SOU. A, Kiulial rupture <>t' irio and iri»lo<lial\ sis. Tlic appearance on exam- 
ilia t ion <»f (lie eye I >y oliliipie or focal ilinmiimt ion in the ease of a small radial rupture 
of the pupil margin, and of an iridodialysis, in which are seen a D-shaped pupil and 
a, hlaek hand at the root of the iris. a. Margin ot D-shaped pupil : (>, Pear at root 

of iris; r, Uadial niptun' of pupil margin. (Those two conditions, of course, do 
not necessarily occur together. The small radial rupture may occur alone, or an 
iridodialysis alone.) B. 'This figure shows the position of a hyjihinnii, or collection 
of hlood, in the anterior ehamher in t h« v ordinary position, a. Pupil margin; 
l>. Corneal margin; r, llypluenm. 

Cyclodialysis, or separation of the ciliary body from its attach- 
ment with backward displacement, is accompanied by distortion of 
the pupil as shown in Fig. SOI. 

Injuries of the Lens. — The lens is liable to several types of opacity 
from a blow, and these may develop into a complete cataract. The 
lens may be dislocated forwards into the anterior chamber, backwards 
and downwards into the vitreous, or very rarely through a scleral 
rupture upwards to lie beneath the unbroken conjunctiva. 

Vitreous Haemorrhage, if moderate or slight, is detected by the 
use 1 of the ophthalmoscope at a distance of one to two feet. The eye 
is made to move, being guided by the surgeon's linger, with somewhat 
sudden movements. The red rellex in the pupil is then seen to be 
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interrupted by black clouds or streaks or spots which II oat from side 
to side in a typical leisurely manner as the eye moves. In extreme 
degrees of haemorrhage, no red rellex can be seen through the dilated 
pupil. 

Injuries of the Retina. Detachment of the retina sometimes lollows 
a blow on the eye, and is due to the occurrence ol a rent or tear, usually 
near the ora serrata at which the retina is attached to the junction ol 
the ciliary body and choroid. Through the rent, vitreous, in a state 
more Jluid than normal, escapes and lifts the retina away from the 1 
choroid. A slight detachment sometimes reveals nothing more than 
an abnormal degree of visibility of the retinal vessels, which appear 
darker than usual. A moderate or gross detachment is suspected 
when in ophthalmoscopic examination at a distance of one to two leet 
the red rellex is altered slightly in brilliancy or changed in hue so as 
to give a greyish or greenish appearance. This change* is more notice- 
able in the periphery in one direction or another. Direct ophthal- 
moscopy with a S dioptre lens is capable* of showing that the* change 
in the red rellex is due to detachment of the* retina and not to vitrceais 
h Hemorrhage*. 

Rupture of the Choroid is rarely seen until the* elapse of se*vcral 
days aft.(*r an injury that is. until the vitreous hamorrhage* associated 
with it has elisappeareel. The re*nt or rents in the* choroid are usually 
at or near the macular area and may interfere* seriously with the 
visual acuity, which is then permanently affected. 

Injuries of the Optic Nerve. -The optic nerve* may suffer serious 
damage with loss of sight from haemorrhage into the* dural sheath. 
Rapilleielcma appears, and is followed by a variable amount of optic 
atrophy. 

Tkkatmknt of Concussion In.icuihs 

The treatment of concussion injuries of the eye in general consists 
in rest. Especially is this so whe*n luemorrhage* into the* anterior 
chamber or into the* vitreous, or detachment of the retina, is present. 
Ha*morrhage is not likely to increase after t.wenty-fe>ur hours. Cold 
compresses help to relieve pain during this time, and atropine helps to 
rest the eye by paralysing the* ciliary muscle. Extensive vitreous 
hemorrhage is well absorbed in young patients, but may take several 
weeks to disappear. In older people it is liable not to be absorbed 
completely, or to be replaced by iibrous tissue bands (retinitis proli- 
ferans). 

Successful treatment, in a larger proportion of cast's of detachment 
of the retina than heretofore is obtainable* by scaling up the hole in 
the retina bv means of diathermic cauterization by a very careful and 
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accurate technique. The operation is known as cautery-puncture. 
The technique of accurate localization of the hole in the retina is 
of such extreme importance, and the correct application of the 
electrocautery so essential, that this operation should be performed 
only by a surgeon accustomed to operating on the eye. Further- 
more, operation is not of such urgency that delay of a week or two 
has any obvious effect on the prognosis. 

PENETRATING INJURIES WITHOUT RETENTION OF A FOREIGN BODY 

Eases of this category may lx 1 grouped under the following head- 
ings : (1) Corneal wounds: (2) Corneo-selcral wounds; (8) Sclerotic 

wounds. The question of retention of a foreign body is considered 
afterwards. 

Wounds of the Cornea. 

1 . Slight perforating reminds of the eornea reithout damage to .structures 
r eithin the ci/c arc detected by observing the corneal reflex of the source 
of illumination and by noting the irregularity of the image. Under 
close scrutiny of tin* eye. tin* patient is directed to follow the surgeon's 
finger moved in every direction. If there is any doubt, a drop of 
2 per cent fluorescein solution should be placed on the sclera imme- 
diately above the cornea. This will stain the corneal wound a bright 
green colour. The escape of aqueous humour produces a shallow 
anterior chamber. The tension also is reduced very markedly. 

2. In peripheral corneal perforating reminds. prolapse or entangle- 
ment. of a portion of the* iris in the wound is common. The iris may 
be prolapsed through the wound and appear as a black nodule 1 above 
the* surfae*e‘ e>f the 1 e*ornca. or be* inoaiTerated within the' deep lips of 
the* wound. The' diagnosis is of veay givat importance, for upon 
successful tre*atment may depend the safety of the eye. A prolapsed 
iris left untivated is almost e*ertain to leael te> intra-ocular inflam- 
mation of a scveTe e legre e*. 

8. Penetration e>f the eye by an instrument which passes deeper 
is associated with injury te> the* lens. The 1 wemnd of the' leuis capsule 
results in traumatic cataract. The lens becomes completely opaque, 
anel soft swolle*n lens matter may herniate' into the' anterieir chamber, 
or, in the* e*ase of a central e'orne'al wound, predapse through the eeirnca. 
II tlu' antcrie>r chamber remains to se>me extent, the opaque lens may 
slowly become absorbed by the aqueous. 

Wounds at the Corneo-scleral Junction, or immediately above it, 
are more serious than corne*al wounds, in that they are invariably 
associated with iris or ciliary-body prolapse. This leads to risk of 
infection of tlu' eye. and its necessary removal if seriems inflam- 
mation should supervene. J'ig. 801 shows the condition e>f the iris 



794 


EMEU GEM V S V H G E H V 


and the position of the prolapse, which appears as a black mass pro- 
jecting above the surface of tlu' eye. 

Wounds of the Sclera. — Scleral wounds are of less risk to the eye 
than those just considered, as there is less likelihood oi prolapse, ol 
uveal tissue; but there may be prolapse ol the vitreous. extensi\c 


Fifj. 801 . ( WiH‘o-s<*liTul wound with iris 

prolapsed. The appearance of the pupil in a 
case of penet rat iii£ wound at , or near, t he corneo- 
scleral junction in which the iris has prolapsed. 
a, J’upil drawn towards the wound : Corneal 

margin: r. The circle represents the situation 
of a bulge or prominence at the site oi prolapse, 
in examination by daylight or local illumination. 

The prominence is usually black in colour (uveal 
pigment ). 

haanorrhage into the vitreous, and later fibrous-tissue formation within 
the eye causing detachment of the retina. 

It is of great importance to regard all eases of penetrating wound 
of the eyeball as likely to be complicated by the retention of a foreign 
body until this is definitely disproved. 

RETENTION OF A FOREIGN BODY IN THE EYE 

The examination of the eye with the corneal lens under Ideal 
illumination, and by means of the ophthalmoscope, may elicit the fact 
that a penetrating wound is present, but fail to disclose the presence 
of a foreign body. To determine this, if possible, is of great import- 
ance. The history of the injury may give an indication. Injury to 
an eye which occurs during the use* of a cold chisel and hammer, or 
during stone-breaking, or through the bursting of a bottle containing 
effervescent drink, may be accompanied by the entry of a fragment 
of steel or stone or glass respectively. Secondly, the careful examin- 
ation of the eye may reveal, in addition to a corneal or scleral wound, 
a hole in l lie iris or in the lens capsule. Thirdly, radiographic examin- 
ation is capable of revealing the presence of an opaque foreign body 
and of its accurate localization. When a metallic foreign body is very 
small, or when a fragment of Hint or glass is within the injured eye, 
the shadow may be indistinguishable in the ordinary radiograph of 
the head. In injuries by such small fragments the foreign body is 
usually arrested in the anterior third of the eye. It is then capable 
of being demonstrated, although not accurately localized, by a method 
of radiography recently introduced. A dental film is pressed back- 
wards between the eyeball and the nasal part of the orbital margin 
in the sagittal plane. The X-ray tube is placed laterally, so that the 
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shadow of* tlu* anterior part of the eye is east upon the film. By the 
use of a ‘soft . 1 X-ray tube the shadow even of a small spicule of glass 
within tlu* angle of the anterior chamber, the lens, iris, or ciliary body 
is capable of demonstration. Fourthly, in the absence of facilities 
for immediate radiography but only available in ophthalmic hospitals 
or the larger general hospitals is the method of examining the patient 
with the JIaab or Mcllinger eye magnet. As the demand for the use 
of this apparatus is not frequent, and as its manipulation requires the 
knowledge of a very special technique, further details of this method 
are considered to be* beyond the scope of this book. For the general 
surgeon upon whom devolves the responsibility of making the decision 
as to the disposal of a ease of penetrating injury of the eye. a careful 
study of the history, combined with thorough examination of the eye, 
will in most east's provide the necessary information. 

Fragments of iron that penetrate the eye are sometimes sterile 
from being heated, but if left, cause siderosis a dissemination of oxide 
of iron in the iris. lens, or retina, with gradual destruction of vision. 
Copper usually product's a destructive inflammation of the eye. Stone 
fragments art' commonly septic. (Bass, if clean, may remain in the 
eye without producing any damage beyond the mechanical injury of 
its penetration anti of the sequela' thereof. 

Treatment . Only in exceptional circumstances or situations will 
t lit* general surgeon be called upon to operate on such eases. In the 
rare ease of a foreign body of moderate dimensions partly within 
tht' eye anti projecting out through the sclerotic or cornea, he may 
withdraw the object by means of dissecting or artery forceps. If 
necessary the wound may be enlarged slightly to facilitate the removal 
of a iirmly impacted hotly. The preparation of a conjunctival (lap 
to cover the wound ( see pp. 790. 797) should precede the removal 
of thi' foreign body. When access to the services of a competent 
ophthalmic surgeon is absolutely impossible, two courses are open. An 
eye that has suffered a moderately severe injury and that is suspected 
of containing a foreign hotly may be enucleated at once if prolonged 
supervision is not available. Otherwise such a ease should be exam- 
ined carefully every few days to note (1) the persistence of photo- 
phobia and lachrymation, (‘2) the failure of the ciliary or eircumcorneal 
congestion to diminish, (it) the development of keratie precipitates 
(‘K.1V). If during a fortnight's observation from the date of injury 
there is no definite diminution of redness, or if ‘K.P. ’ is seen, enuclea- 
tion should be performed in order to prevent the onset of sympathetic 
ophthalmia. In other circumstances, eases suspected of harbouring a 
foreign body within the eye should be seen at the earliest possible 
moment by an ophthalmic surgeon experienced in treating them. 
In addition, as already stated, any ease of penetrating injury should 
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be regarded as suspeet until the presence of a foreign body has by all 
methods of examination been disproved. 


RUPTURE OF THE EYE 

This condition is usually produced by a blow from a large object 
such as a list, or occasionally from a small hard ball such as a goll ball 
or a rackets ball. The usual position for the rupture is just posterior 
to the corneo-scleral junction in the superior nasal quadrant (Fig. 
8 02). It is recognized by the history, with the occurrence of extreme 



/•'{</. H0-. Sclrvnl nifttiirr, rifjht eye. Shows 
the situation of the most common type of 
rupture (right eye) as examined in daylight or 
hy focal illumination, a. l'upil drawn upwards 
and inwanls towards the rupture; h. Site and 
common extent of tin* rupture, just posterior to 
the corneo-sclera I junction ; r. Corneal margin : 
</, Equate?- of tin* eye. 


pain at the time of injury, a very congested eye. Hubby. and showing 
a dark line or projecting dark mass at the site of rupture. 


Complications of Penetrating Inji kies 

Ulcer of the Cornea from corneal abrasion. 

Panophthalmitis, or suppuration within the eye. with pus forma- 
tion in the aqueous or vitreous chamber. 

Sympathetic Ophthalmia. This is a plastic inllammation of the 
uvea of the fellow eye. It occurs after an interval usually of two 
weeks or more. It is ran*, but of great importance, for it commonly 
results in almost complete blindness in both eyes. 

Treatment of Penetrating Injuries 

Simple Non-lacerated Wounds of the Cornea, not complicated 
by infection, usually heal rapidly under treatment with atropine, hot 
bathing with boric acid lotion, and the application of a pad and 
bandage. 

Lacerated Wounds of the Cornea. — After careful cleansing, it is 
necessary to (“over these with a conjunctival llap if tiny gape and 
allow persistent leakage of aqueous humour. The method of carry- 
ing out this procedure is indicated in Fig. 808, where* the wound of 
the cornea is not central. The conjunctiva is divided as near as pos- 
sible to the corneal margin, undermined with scissors as far as the 
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insertion of the rectus muscles, and sutured as indicated so that it is 
drawn down over a considerable portion of the cornea. If the wound 
is central, this method of covering is not quite so certain as by under- 
mining the conjunctiva all around the* cornea and drawing it together 
with a purse-string suture. The conjunctiva quickly becomes adherent 
to the wound and prevents any leakage* of aqueous. As the sutures 
cut through the conjunctiva in the course of a lew days, the parts 
which are not attached to the wound gradually retract and finally take 
on practically a normal appearance. These methods of operation are 
only rarely necessary, and always result in the formation of a dense 
corneal sear. After the operation, the oral administration of urotro- 
pinc 10 gr. three times daily, with acid sodium phosphate *20 gr., is 
adopted. In eases of severe infection, the cornea is liable to slough, 
pus to form in the anterior chamber, and inllammat ion to extend 



SOU. Vet hud of <•< >\ rniijj a yjipinjr cornual wound with conjunctiva. 
a. Indicates 1 he out i inc of the flap to he disserted up iron i heJow. The dot ted lint* 
slums the extent to which 1 la* conjunctiva is undermined upwards. />, Indicates 
the position of the conjunctiva after two sutures have been inserted, drawing the 
flap down (like a Mind) over the cornea. 


also into tlu* vitreous cavity with the formation of pus therein 
(panophthalmitis). The treatment of this condition is either eviscera- 
tion of the eye in very acute* eases, or enucleation where the 
inflammation is of moderate severity (sec pp. SOO, SOI). 

Prolapse or Incarceration of Iris in a Corneal Wound : Iridectomy. 

— Much depends on the skill, backed by experience, with which this 
operation is performed. Except, therefore, in places far removed 
from civilization or devoid of access to an ophthalmic surgeon, it 
should not be lightly undertaken by the general surgeon. In addition 
to the signs of perforation of the cornea already mentioned, there is 
visible a black and usually rounded projection on the surface of the 
cornea at the site of the wound. Through the cornea the iris is seen 
passing forwards close against its posterior surface to the wound, and 
the anterior chamber is observed to be absent. 

Iridectomy .- —The operation should be performed if possible 
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within a few hours of the time of prolapse. Excellent results follow, 
however, upon operations carried out even days after tin 1 injury. A 
general anaesthetic is administered. After gentle irrigation of the eye 

with normal saline, the 
eyelids are held open with 
a speculum (Fig. SOI). 
With capsule forceps (Fig. 
N0.5) or. failing them, a 
pair of lixation forceps 
held in t he right hand, the 
prolapsed portion of the 
iris is seized and drawn 
further out through the 
wound ; a fresh hold of 
the prolapse is then taken 
elose to the cornea with 
the iris forceps (Fig. <80(5) 
held in the left hand ; the 
iris is drawn forwards a 
little further with sidc-to- 
side movements to allow each pillar of iris to slip through the 
wound; de W cokers iris scissors (Fig. NOT), held in the right hand 
are then applied astride of the iris, and with their blades Hat on 



the corneal surface and pressing slightly against it, are made to cut 
off the whole of the prolapse with one cut. Gentle manipulation 
of the cornea with an iris repositor (sec Fig. 797) will often free the 
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other ('iid of the wound to free the opposite pillar. If the corneal 
wound remains gaping, it should he covered by a conjunctival (lap as 
already described. A pad and bandage arc' applied. and daily gentle 
irrigation, and instillation of atropine drops, are the essentials of 
after-treatment. 

If the iris is not actually prolapsed through the wound, but 
merely incarcerated or entangled within the deep lips of the wound, 
the incarceration may be abolished by means of drops in some' oases. 
Where* the corneal wound is peripheral, drops of A per cent cscrine 
sulphate* should be administered half-hourly to contract the pupil to 
the* utmost. If the wound is near the* centre of the' cornea, the* pupil- 
lary border of the iris will be incarcerated, and in this case* 1 pc*r 
cent atropine* sulphate drops should be administered in order to dilate 
the* pupil. If this proves insullicient, although the* pupil may heroine 
eontraete*d or dilated respectively, the iris may be* made to assume' its 
normal position by gentle* manipulation of the* cornea with an iris 
re*positor under a local anaesthetic. 

Apart from the exception referred to above*, atropine should be 
used invariably in the* treatment of corne*al wounds to prevent the* 
formation of poste*rior synechia*. In patients over 4-0 years of age. 
it should not be used stronger than } or J per cent for fear of the 
onset of glaucoma. 

Corneo-scleral Wounds. In this situation the wound is invariably 
complicates! by some' degree of prolapse* of the* ciliary body or root 
of the* iris. The* prolapsed uve*al tissue* should be* removed Hush with 
the surface of the eyeball by means of de Weekends scissors. The* 
conjunctiva should be* freely undermined as described above, if neces- 
sary in a slightly modified manner, and drawn over the* wound, care 
being taken that the* conjunctival Hap is as thick as possible. 

Scleral Wounds should be* covered with conjunctiva by unde*r- 
mining and suturing. In cases of large* scleral wounds with prolapse 
of vitre*ous. excision of the* e*ye is necessary. 

Tiik IxDie’ATioNs for Excision of ax Ey f that is the* subject 
of a perforating wound or rupture are as follows: — 

1. A large wound, especially associated with lens injury. 

-. Extensive* vitreous loss or prolapse of ciliary body, choroid, 
or retina. Collapse* of eyeball. 

tt. Loss of vision, in most cases. 

4. Evidence of existence of* a foreign body of considerable size 
within the* eyeball — more than 5 mm. in e*ach direction — which cannot 
be* easily removed. 

5. Persistence of ‘K.IV or ciliary congestion in cases in which 
no definite diminution of these physical signs is detected rcithin fourteen 
daps of tJie date of injun/. 
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G. The development of panophthalmitis. (In very acute eases of 
this condition evisceration (a re p. SOI) should lx* ])erlormed instead 
of enucleation, in order to avoid the risk of spread ol infection to the 
meninges by the dural sheath of the optic nerve.) 

Enucleation of the Eye. This operation is usually performed 
under a general aniesthetic. bill may be performed alter conjunctival 
and retro-ocular infiltrations with one draclun of ~ per cent novocain 
containing 4 min. of 1 1000 adrenalin aided by a previous sub- 
cutaneous injection of morphia. The description of the operation 
applies to the right eye. wit h the surgeon standing at tin* head of the 
operating table. An eye speculum (see Fig. SOI) is inserted, and with 
fixation forceps (see Fig. 701) the conjunctiva is seized close to the 
limbus on the temporal side. The conjunctiva is divided as close to 



Fit/. SOS. KmiHeation of tin* right oyohnll : dissection of the eonjunctix n.. 

Since the surgeon stands at. the head of the table the eye is shown upside down. 

the cornea as possible, and one blade of small round-ended scissors 
is inserted ( Fig. SOS) and made to cut the conjunctiva free from the 
limbus, working downwards and gradually round to the nasal 
side. The upper conjunctival attachment is then treated similarly. 
During this process the two blades of the scissors art 1 from time to 
time passed beneath the conjunctiva and opened forcibly so as to 
separate this membrane from the sclera. Tenon's capsule is then 
seized by the forceps above the tendon of t hi* internal rectus muscle 
and an opening made into it. A squint hook (Fig. 809) or one blade 
of dissecting forceps— is passed beneath this tendon to define the 
passage for the scissors, one blade of which is then inserted beneath 
the tendon. The latter is divided close to its insertion, and its expan- 
sions above and below arc defined by the hook and divided. The 
tendons of the superior and inferior rectus are divided next. The 
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hook is passed beneath the external reetus and the scissors made to 
eut the tendon external (temporal) to the hook so as to leave a portion 
of the tendon attached to the eyeball. The hook is passed all around 
the eyeball to pick up any remnants of tendinous expansions or of 
Tenon's capsule* attached to the fore part of the globe so that these 
bands may be divided. The speculum is now pressed backwards 
into the orbit so as to dislocate the eyeball forwards. The stump of 
the external reetus is held by fixation forceps and the eyeball rotated 
towards the nose so as to stretch the optic nerve. Closed scissors are 
used to define the position of the stretched nerve by feeling above 
and below it. and then it is divided with one clean eut. Ordinarily 
the nerve is eut close* to the back of the eyeball, but in cases of intra- 
ocular neoplasm the ends of the scissors are pushed backwards into 
the orbit so as to divide the nerve* as far back as possible. The eyeball 
is now almost free, and is removed by division of the insertions of the 
oblique muscles. Gauze pressure in the orbit usually arrests tnemor- 
rhage quickly. If necessary, very hot saline can be used. The con- 
junctiva can be closed without sutures by approximating its edges 



i'i'j. SOil. S( 1 1 ii 1 1 1 hook. 


and pinching the cut edges together with fixation forceps. A grad- 
uated pressure dressing is applied over the closed eyelids and bandaged 
firmly. At tin* dressing on tin* following day the bandage can be 
applied lightly. Irrigation of the socket with saline or boric acid 
lotion from once to three times daily is employed according to the 
amount of discharge* from the conjunctiva. 

Evisceration of the Eyeball. — -This operation is performed in 
cases of panophthalmitis, in order to avoid the risk of meningitis 
through extension of infection from Tenon’s capsule into the subdural 
space opened by division of the optic nerve in the operation of excision. 
It consists in excision of the entire cornea, and removal of the whole 
contents of the eyeball with a special scoop or by means of dissecting 
forceps. After tin* removal of the bulk of the ocular contents, the 
inside of the sclerotic is thoroughly and carefully cleaned out with 
gauze swabs to ensure that no trace of uveal tissue shall remain. 

IRIDOCYCLITIS AND GLAUCOMA 

A detailed consideration of this subject is impracticable in the 
space available. Although iritis is an urgent condition, its local 
treatment is essentially medical, and seldom likely to come within the 

K. s. 51 
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field of the general surgeon. In certain eases, however, when acute 
glaucoma is the result of acute iritis or iridocyclitis, the surgeon may 
find himself in difficulties unless he has some knowledge of these con- 
ditions. A comparison only of the 1 symptoms and signs of chronic 
and acute glaucoma and iridocyclitis is made in the accompanying 
table. 


Difff.rentjal Diagnosis of Glaucoma and Iridocyclitis 



GilHoMc ( I h:\rru.M \ 

( NoX-t’ON(iKSTIVM) 

Act Tl\ ( ;lai COMA 

(< ONOKSTIX K) 

JlillXK'Vi 'LITIS 

Hist ory 

Premonitory tran- 

Premonitory tran- 

Jn previous attacks. 


sient attacks of 

sient attacks of 

failure of vision. 


misty vision with 

misty vision with 

if noticeable, would 


haloes and pain. 

haloes and pain. 

have lasted weeks. 


which last a few 

which last a few 

not hours (‘ K IV 


hours and t lien pass 

hours and then pass 

and vitreous opaci- 


olT 

off 

ties). No haloes 

Visual acuity 

Very slight deprecia- 

Rapid and serious 

Loss commensurate 


tion till late 

failure 

Haloes and coloured 
rings around lights* 

withamount ofK.1V 
and vitreous lloat ing 
opacities. Mistiness 

Field 

Gradual contraction 
of visual field 

Vision so poor that 
lields cannot he 
taken 


Pain. . 

Slight or absent 

Severe, referred chief- 
ly to forehead and 
temple (pressure on 
ciliary nerves) 

In the eye, and ten- 
derness over the* cil- 
iary region (absent 
in eases free from 
‘ ciliary congestion ') 

Congestion . . 

Absent 

Widespread purple- 
red congestion over 
sclerotic 

Ciliary (or eireuincor- 
neal) congestion 

Cornea 

Normal 

Steamy, with minute 
clear black superfi- 
cial bulla* visible 
with a lens (oedema 
of epithelium) 

Slight haziness occa- 
sionally, due to deep 
corneal striation 

(mdema of substan- 
tia propria). Also 

‘ K. P.’ 

Anterior 

chamber 

Shallow 

Shallow 

Normal or deep 

Exudate 

None 

None 

k K. IV on deep cor- 
neal surface. In the 
anterior chain her. 
Floating vitreous 

opacities 


* Haloes and coloured rings rouud lights may occur in conjunctivitis owing to the presence of 
a flake of mucus or mucopus on the cornea. They are abolished by blinking or bathing the eye. 
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Du i kkkntiai, Diagnosis or Glai coma and Iridocyclitis — continued 



ClIllO.VH' (JLAl COMA 
( NON-CONUKSTIV K) 

ACITI-: e.LACCOMA 
((JONCKSTIVK) 

Iridocyclitis) 

Pupil 

Slightly enlarged, 

sluggish contraction 
badly maintained 

Dilated, oval or pear- 
shaped ; fixed 

Small, irregular. On 
dilatation with my- 
driatic becomes fes- 
tooned owing to 
posterior synechia? 
unless annular syne- 
chia? are present. 

Brown pigment spots 
on anterior surface 
of lens 

Iris 

Pale patches of atro- 
phy in severe, long- 
standing glaucoma 

Pale patches of atro- 
phy in severe, long- 
standing glaucoma 

Discoloration of iris 
due to vascular en- 
gorgement and exu- 
date 

Opt it* disc . . 

Cupping 

Fundus invisible, 

due to corneal haze 

Normal 

Tension 

Slightly raised 

Much raised 

Usually normal or 
subnormal 

Effect of 
treatment 

Very little, if any, 
improvement in 

vision or return of 
field loss. Arrest of 
progress in early 
cases 

Considerable rapid 
improvement of 

vision 

(iradual improvement 
of vision concurrent- 
ly with absorption of 
* K. 1Y and floating 
vitreous opacities 

Primary 

Glaucoma is a c 

ondition of raised 

intra-ocular tension 


the absolute causes of which are not known, although many contribu- 
tory factors are recognized. It is due to diminished outflow of aqueous 
humour from the eye. and occurs in an acute form as congestive 
glaucoma , in a chronic form as non-congcstirc glaucoma , or in grades 
of intermediate severity. 

Secondary Glaucoma may also occur in a congestive, non-conges- 
tive, or intermediate form. It is the result of some known and recog- 
nizable affection of the eye. The causes are numerous, and may be 
divided into traumatic, inflammatory and circulatory, and neoplastic. 
Many different types of injury are liable to produce glaucoma. The 
most important inflammatory cause is iridocyclitis, and of circulatory 
disturbances may be mentioned severe intra-ocular haemorrhage and 
thrombosis of the central vein of the retina. Intra-ocular growths, 
most commonly choroidal sarcoma, sometimes indicate their presence 
bv the onset of glaucoma ; on the other hand, they are occasionally 
masked by the hazy cornea or cataraetous lens due to the glaucoma 
they have produced. 
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Treatment of Acute or Congestive Glaucoma 


When the diagnosis of acute glaucoma lias been made, the following 
forms of treatment should be employed : — 

1. Rest in bed with vigorous purging. 

2. Hot bathing of the eyes or hot compresses. 

3. The application of two leeches to the temple. 

4. The administration of drops of 1 per cent eserinc sulphate in 
castor oil half-hourly for two hours to the affected eye, and then 
two-hourly. It is well to apply them once also to the sound eye. 
Continued use of 1 per cent solution causes conjunctivitis. 

5. The hypodermic injection of morphia, gr. ]. 

6. If after two hours there is little or no relief from pain and no 
reduction in tension of the eye, an intravenous injection of 30 per cent 
(saturated) solution of sodium chloride should be made. The quantity 
to be injected is calculated at the rate of 1 c.e. of solution per 
kilo, of body weight (Duke-Elder), or 50 c.e. for an adult of medium 
weight. It should be introduced slowly over a period of ten minutes 
with the patient in a reclining position. Fluid by the mouth should 
be given only in minimal quantities unless the patient shows signs 


w 
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of distress, as may happen in old age from a fall in blood-pressure. 
This treatment reduces the ocular tension by altering the osmotic 
tension between the ocular fluids and the circulation, bv abstracting 
fluid from the eye. Its effect, while useful in rendering the eye more 
suitable for operation, docs not last much longer t han twenty-four hours. 

7. In the rare contingency in which it is impossible for the patient 
to obtain early access to an ophthalmic surgeon, as when the general 
surgeon is far removed from civilization, a further procedure will help 
to preserve the eye from total blindness when the tension is not reduced 
by other means. It is known as scleral puncture. It is performed 
under local amesthesia by raising the ocular conjunctiva with fixation 
forceps at about 10 mm. from the cornea in the inferior temporal 
quadrant and drawing it towards the cornea, and then slowly passing 
a small Gracfc cataract knife (Fig. 810) through the sclerotic vertical 
to the surface of the eyeball. The knife is held with its back towards 
the corn (‘a- and its edge towards the posterior pole of the eve, and 
is introduced to the extent of about 5 mm. directly towards the centre 
of the eyeball. It is then turned through an angle of from 45° to 00° 
to allow the escape of some vitreous into the subconjunctival tissue. 
The knife is turned back again and withdrawn, and the conjunctiva is 
allowed to slide back into place so that the scleral and conjunctival 
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wounds do not coincide. This operation infallibly reduces the tension, 
and may be repeated two or three days later if necessary, but natur- 
ally at the cost of some permanent damage to the eye. 

In all cases of primary congestive glaucoma, the patient should 
undergo operation at the hands of one accustomed to perform eye 
operations. The operation of choice in the acute congestive stage is 
a broad iridectomy. 


THE ORBIT 
TRAUMA 

Among injuries affecting the orbit fire to be included contusions, 
wounds, orbital hicmorrhage. fracture of the bony walls, find retention 
of foreign bodies. 

Dirty objects which have penetrated the orbit are liable to pro- 
duce orbital abscess or cellulitis. A contusion of the bony orbital 
margin may cause periostitis. The optic nerve is subject to injury 
or complete division by a penetrating object, with consequent optic 
atrophy. This structure suffers similar damage in fractures of the 
base of the skull which severely implicate the optic foramen. 

Deep penetration as by a bullet sometimes causes an arterio- 
venous aneurysm of the carotid artery and cavernous sinus. Rarely 
does spontaneous cure of the aneurysm follow. Occasionally the 
condition is stationary. Generally the proptosis and damage to 
the eye fire steadily progressive. The signs and symptoms fire 
noises in the head, which fire usually distressing; proptosis with 
swelling around the eye ; an expansile pulsation ; and a thrill with 
a bruit on stethoseopie examination. Treatment is by ligature of the 
common carotid artery, or the internal carotid, or of the internal and 
external fit the same operation in a healthy young subject.. Compres- 
sion of t he carotid artery may be used as a test to indicate the risk of 
operation through cerebral aiuemia. Vertigo, motor and sensory limb 
disturbances, or loss of consciousness are contra-indications to the 
operation. In a number of eases of earot id-cavernous-sinus aneurysm 
from various causes, ligation of the common carotid gave less than a 
10 per cent mortality. Ligation of the internal carotid is more ditlieult, 
but lessens the probability of excessive collateral circulation. The mor- 
tality appears to be about the same ns that ol‘ eommonlearotid ligature, 
but the chances of improvement or curt* somewhat better (Huddv). 
Wilfred Trotter says : kk In dealing with these aneurysms the risk 
of doing an inadequate operation is greater than that of damaging 
the nutrition of the brain. The treatment by common carotid ligature 
is defective because it allows blood from the external carotid — -freely 
supplied across the middle line of the face — to pass down through the 
bifurcation into the internal carotid and so to reach the aneurvsm. 
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Ligature of the internal carotid itself, again, may be ineffective, 
because it allows blood to pass up the external carotid and through 
the orbit to the aneurysm. Clearly, then, two ligatures arc necessary 
to give the fullest possible control of blood to the aneurysm. These 
may be applied to the two branches above the bifurcation, or, as is 
sometimes more convenient, to the common and external carotids. A 
transverse incision with longitudinal splitting of the sternomastoid 
is used. It gives direct access to the vessels and avoids the permanent 
depression in the contour of the neck that is apt to follow the usual 
displacement of the muscle. The operation in itself is trivial.” (For 
the technique of carotid artery ligature, see Chapter XXXII.) 

Treatment or Okiutae Wounds 

In the treatment of proptosis resulting from haemorrhage from 
wounds of the ophthalmic artery or its branches, or of the ophthalmic 
veins, it is usually sufficient, to enforce absolute rest in the reclining 
position in conjunction with the hypodermic injection of morphia. 

Incised and lacerated wounds of the skin around the eye should 
be treated by ordinary surgical methods. After cleansing the skin 
with a sterile gauze swab made merely damp with a weak solution 
of iodine in spirit, wounds which penetrate deeply into the orbital 
tissues should in general, apart from the removal of obvious foreign 
bodies, be left undisturbed. Undue manipulation in the attempt to 
find a deep foreign body is liable to lead to loss of the eye. If septic, 
such a foreign body will cause the formation of an abscess which 
will track forwards. Incision into the abscess will disclose the track 
to the foreign body. A particularly irritating foreign body which 
occasionally gains entrance to the anterior parts of the orbit is a 
piece of the lead of a copying pencil (aniline). If assistance* is avail- 
able, the wound may be stretched open by two narrow retractors 
and more readily examined by the surgeon with the help of toothed 
forceps (eye-fixation forceps). In narrow deep wounds, unless pro- 
duced by a comparatively clean article, a strip of rubber tube should 
be inserted for twenty-four or forty-eight hours. I1‘ orbital cellulitis 
should supervene, treatment by free opening up of the wound for 
efficient drainage is essential. 

INFLAMMATION 

The term ‘inflammation of the orbit,’ includes periostitis, orbital 
cellulitis, and cavernous sinus thrombosis, and from these conditions 
it is necessary to differentiate tenonitis, which causes less distress to 
the patient so affected and is of no danger to life. 

Acute Periostitis of the orbit may follow contusion of the bony 
margin, also inflammation of accessory nasal sinuses, in particular 
the ethmoid cells. 



TIIK EYE AND THE ORBIT 


807 


Orbital Cellulitis may arise: (1) By extension of inflammation 
from erysipelas of the face ; (2) From wounds of the orbit with infec- 
tion or introduction of a foreign body, or after operations on the orbit ; 
(3) From neighbouring fuci °f inflammation, e.g. periostitis of the 
orbital wall, dental abscess, accessory nasal sinus inflammation — the 
commonest cause in eases that do not arise from wounds is inflam- 
mation in the ethmoid air cells ; (4) From general causes such as meta- 
stasis in pvaania. septicaemia, or acute specific* fevers (e.g., influenza, 
scarlet fever, small-pox). 

Course. Orbital cellulitis may subside and the affected structures 
resume their normal appearance and function, or slight proptosis may 
remain. More* commonly an orbital abscess is formed. 

Complications. -Ocular palsy, optic atrophy, or panophthalmitis 
may supervene, and in the most severe eases thrombosis of the cavernous 
sinus, meningitis, or cerebral abscess may develop. 

Cavernous Sinus Thrombosis. — Infective thrombosis may arise (1) 
by extension of this process already present in the ophthalmic veins or 
in the* petrosal sinus, or (2) as a metastatic infection in pyicmia, septicae- 
mia. or specific fevers. The first method follows any of the causes enu- 
merated above for orbital periostitis or cellulitis, with the addition of 
extension from infection of tonsils, teeth, or petrous bone. 

Tenonitis is a noil-suppurative inflammation of Tenon's capsule, 
It occurs in panophthalmitis and in penetrating wounds involving 
the capsule. Sometimes no cause can be assigned to it, or merely a 
gouty or rheumatic tendency. 

Symptoms, Physical Sioxs, and Diagnosis ol Oimutal Inflammation 

For convenience of comparison the symptoms and signs of these 
inflammatory conditions are arranged in the accompanying table.* 


I’KKio.-rms. 

IA« 1. 1 I > I N < i ClIKOMt' 
I'nllMS 


( AVKKNOl " 

sixes Timo.Mitosis 


Tknonitis 


History of onset 

General condi- 
tion 


Sudden . . 

.Malaise . . 
Pyrexia 


Sudden . . Sudden . . Sudden 


. . Malaise . . Extreme mu- Slight malaise 
Pyrexia laise 

Pyrexia 


Appearance 

Diplopia 


111 

Present if eye is 
in a posit ion of 
deviation 


111 

Present if eye 
is in a posi- 
tion of de- 
viation 


Seriously ill . . 

Vision im- 
paired early 
(extreme or- 
bital (edema) 


Well 


On attempting 
to turn eyes 


Pain .. .. Severe .. .. Severe .. Throbbing .. Pain on trying 

j i to turn eyes 

* From N'came ;iml Williamson- Noble’s Handbook of ( >pldhalinolo<jti, Churchill, London, 1 hi’ 7, 1 *1 ». -MS- 'J. 
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Symptoms, Physical Signs, and Diagnosis ok Orbital Inflammation — could . 



Periostitis, 

EXCLUDING C'ilKONIC 

Forms 

j Cellulitis 

j CAVERNOUS 

; sinus Til hum R os is 

Tenonitis 

Tenderness 

Localized to site 
of bone lesion 
if at the orbital 
margin 

No localized 
tenderness 

| 

b 

No localized 
tenderness 

None, except 
on backward 
pressure on 
the eyeball 

Eyelids 

Red and swollen 

j 

Red and swol- 
len 

1 

Extreme dus- 
ky redness 
and swelling 

Moderate or 

slight swell- 
ing 

Conjunctival 

chemosis 

Marked . . 

| Marked 

Marked 

Well marked 

Proptosis 

Present in deep 
or posterior 

orbital perios- 
titis : slight 

in periostitis of 
orbital margin 

i Present 

Extreme 

Slight 

Proptosis 

direction 

Varies with site 
of origin of peri- 
osl it is 

Mainly direct- 
ly forwards 

Mainly direct- 
ly forwards 

Mainly direct- 
ly forwards 

I ni la teral or j 
bilateral | 

Unilateral 

Unilateral 

Often bilateral 
in later stage 

l nilateral 

Movement of 
eyeball 

Varying with de- 
gree of prop- 
tosis 

: 

Varying with 
degree of 

proptosis 

Varying with 
degree of 

proptosis 

Marked limita- 
tion in com- 
parison with 
slight degree 
of proptosis 

Palpable local- 
ized swelling 

In periostitis of 
orbit margin, 
or pointing 

abscess 




Mastoid (edema 

| 

Gland behind 
ear swollen 

, 

Sometimes 

present 

(thrombosed 

petrosal 

sinus) 


Cerebral 

symptoms 

— 

If meningitis j 
supervenes 

1 )evelop 
quickly 


Vision . . 

J 

Impaired if 
nerve also 

inflamed 

Found im- 

paired if able 
to be tested 


Fundus 

Normal . , 

Optic neuritis 
if anterior 
end of nerve 
involved 

Distension of 
retinal veins ; 
sometimes 
papilhedema 


Prognosis 

Fair in anterior 
periostitis ; in 
posterior, grave 

Grave ; risk 
of meningitis 

Fatal . . ! 

| Good 
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Treatment of Inflammation of tiie Orbit 

Treatment of the Cause. — Cleansing and free drainage of obviously 
infected wounds and the removal of foreign bodies arc essential in 
traumatic eases. Examination of the teeth, nose, and throat should 
be made, and include 1 where possible transillumination and radio- 
graphy of the accessory sinuses. Suitable treatment should be carried 
out upon any septic foci likely to be the cause of the orbital condition. 

General Treatment. —This should include thorough evacuation of 
the bowels, and diaphoresis if warranted in view of the condition of 
the patient. 

Local Treatment. — The application of heat by moist dressings, 
such as hot compresses or china clay (kaolin) paste, relieves pain and 
hastens the pointing of an abscess. If the localized dusky coloration 
of the skin or localized induration gives an indication as to the possible 



Fiij. 8J1. -Incision used tor ilminn^c in a case of cellulitis of tin* orbit. 
lU>c» ivory followed. 

site of an abscess, a scalpel should be plunged directly backwards in 
this anai. In periostitis the knife should incise the periosteum in the 
affected part. The position of the eyeball sometimes indicates the 
centre of the inflammation. For example, a downward and outward 
displacement of the eyeball suggests the presence of pus in the upper 
and inner part of the orbit. In this ease incision should be carried 
deeply through the upper lid between the eyeball and the roof of the 
orbit, and parallel to the latter. When a high degree of proptosis 
and severe constitutional signs are present, delay is inadvisable, even 
in the absence of localizing signs. A scalpel should then be introduced 
through the upper and lower eyelids near the orbital margin and 
carried well back into the posterior parts of the orbit (Fig. 811). Care 
should be taken to avoid the pulley of the superior oblique muscle 
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placed anteriorly in the upper and inner angle of the orbit. A small 
tube or strip of rubber should be inserted as deeply as possible into the 
wound. 
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Since writing this edition (which has taken a long time to produce) 
further experience and recent articles have rendered it advisable 
to add the following comments before the work is published. 

'Page 8. Conti ntots Intravenous Saltxe.— Even if the solu- 
tion lias been prepared with distilled water and sealed capsules of 
the concentrated salt and glucose solution — which it should be — it must 
be brought to the boil before use. If a cannula is employed the vein 
should be exposed with every aseptic precaution, the surgeon wearing 
gloves. The top of the container must never be left uncovered. 
The nurse in charge of the apparatus must be warned about this, 
and of her responsibility in keeping the container filled with absolutely 
sterile solution. I have been putting a little mercurochromc in the 
solution —sufficient to make it just pink — and I believe this reduces 
the number of ‘reactions', which in my practice have not been fre- 
quent. I have been employing a vein in the arm more frequently 
than one in the leg, and have found a posterior plaster slab with a 
turn round the wrist the best of all splints. With this splint the veins 
at the elbow can be used, and they are as good as any. and better 
than most. 

Page la. Drip Rlood Transfusion has been brought out since 
the chapter on blood transfusion was written. Certain dangers, 
notably hainolysis, have yet to be gone into carefully, and I am not 
sorry that the technique is not yet included in this work. 

Page 24. Evipan with Premedk ation. I have employed 
evipan with a preliminary dose of hyoseine compound with most 
satisfactory results. In the ease of abdominal operations the abdominal 
wall is inlilt rated with local anaesthesia in addition. 

Page 101. Continuous Aspiration of tiik Stomach via the 
Nasal Route. —With the help of Mr. Schranz, 1 have devised a 
special tube for this important measure. It permits the nasal pas- 
sage's being eatheterized easily, for the end of the tube is stiffened 
with a spring (Fig. 812). 

Page 102. Ac ute Dilatation of ttte Stomach.' — The posture 
seems unimportant if the stomach is kept, empty by aspiration. In 
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two well-marked reeent eases the patients were kept in low Fowler's 
position with the nasal aspirator in situ. A dose ol‘ eserine seemed 
to do good. It was used in both instances. 



F if /. 812.- Tube 


nasal route 


Page 149. Acute Pancreatitis.- The mortality in acute pan- 
creatitis treated by early operation is in the neighbourhood of 50 
per cent. One should, therefore, welcome the trial of an alternative 
procedure. When the diagnosis is certain delayed treatment on th e 
lines of the Oehsner-Sherren treatment of appendicitis appears to 
be more than justified. Operation is only undertaken if a localized 
abscess forms, and then the head of the pancreas is approached 
preferably, but not necessarily, by the posterior route. In many 
eases resolution occurs, when cholecystography should be performed ; 
if the gall-bladder is abnormal cholecystectomy is advised. Mikkelscn 
reports 89 consecutive eases treated on these lines with a mortality 
of 7-5 per cent.* 

Page 226. Wangensteen's Method of performing jejunostomy 
and ileostomy is one of the most satisfactory pieces of technique it 
has been my good fortune to meet. In every instance the enterostomy 
has healed promptly after the catheter has been removed. 

Page 252. Irreducible Intussusception. So painfully infre- 
quent is recovery after resection in any form, that if an intussusception 
is irreducible after Daw’s method has been tried it seems wise to 
perform lateral anastomosis. In a number of instances when the 
obstruction has been thus short -circuited the gangrenous intussuscep- 
tion has been passed per rectum. + 

* IJpcott, II., Brit. Med. Jour.. 1965, ii, 567. 
t Smith, A. K., Lancet , 1965, ii, 992. 
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Page 322. (oNTiMors Intkaa t faois Sodium Sulphate.- — 
This is a truly marvellous diuretic, and it appears to have been 
instrumental in savin# several lives. Again, the Glauber’s salt 
solution must lie brought to the boil before 1 use. So far, I have 
only used one litre* (“very twelve hours; the remainder of the time 
ordinary saline and glucose has been Jlowing into the vein. 

Page 331. Nephrostomy. -Cabot's method is unsuited to many 
emergency conditions. 1 have drained the kidney in live or six 
urgent operations by making an opening with a diathermy knife 
through the convex border towards the pelvis. The measure has 
acted admirably. In one ease of ruptured kidney I carried out this 
procedure and sutured the rent. The patient did extremely well. 
The rent was such that, a few years ago. 1 would have performed 
nephrectomy without hesitation. 

Page 30!). Decompression of the Bladder. Kidd's u-tube 
is much better than the apparatus depicted in Fig. 345. 

Page 543. Ll dwio's Anoixa. 1 think it best to make the curved 
incision over both sides of the middle line in all but the earliest eases. 
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— transfusion (Figs. 10 15) - - 8-15 

— acidosis and 8 

administering the blood - - 15 

after-care of donor - - - 15 

— - — apparatus for collecting blood 

(Fig. 12) - - - - 11 

— to arrest hiemorrhage after 

tooth extraction - - - 513 

in bleeding gastric ulcer - - J15 

collecting blood from donor 

(Figs. 13, 14) - - - 12 

compatibility tests (Fig. 10) - 9 

cont in -indicated in kidney dis- 
ease ----- s 

— conveying t he collected blood - 15 

— dangers of 8 

— diflicult ies in collect ing 1 he blood 14 

— -- drip method - - - - 8 1 I 

in gust mat ax is - - -113 

for luemul emesis after gastric 


opera t ions 


- 117 

1 18 

in lwemorrlmge 

a ft ei 

prosl atec- 


tomy 


384 

infanev ( Fig . 1 

">) 


15 

obsl met i vc ja undiee 


140 

- - for post -operat i ve m< 

•Ijena 

1 18 

preparat ion of 

•it rat 

• sol ut ion - 

1 1 

in rupture of liver - 


179 

nipt u red eel o] > 

c ges 

a t ion 

2 8 5 

splenect miiy 



173 

— streptococcal s< 

•ptic;, 

•mia 

(is 5 

— whole, injections 

III 

carbuncles 


(Fig. 732) 


- 

t>90 

Blood-pressure low, e\ 

ipan 

ana'st liesia 


contra-indicate 

1 

- 

22 

Blood-supply of uteru 

s (Fig 

. 285) 

298 

Blood -\ cssel(s) (set a/s 

(Arte 

r ies ; Vein) 


- cut, differential diagnosi 

s from cut 


ureter (Fig. 32 

<») - 

- 

34 8 

of the ext remit ies 

( Figs 

. 559 590) 



547- 572 


Bl 

ue asphyxia 




28 

B< 

> i 1 s 




090 


of auditor\’ 

meatus 



740 

Hones ( Figs. 5 

91 015) 


57 3 

592 

B< 

mix in spirit 

to preve 

lit be 

1 -sores - 

4 04 

B< 

>ric acid as a 

bladder 

wash 


304 

B< 

jroglycerol to 

prevent 

infccl 

fed paro- 



t il is 




505 

B< 

>wman\s nce< 

lie (Fig. 

798) 


7 90 

Br 

acliia 1 a rtery 

. digital 

compi 

•ession of 



of (Fig. 

570) - 


5 5 7 

- - 

— exposu r< 

• of. in antecub 

it al fossa 

5 5 8 


termmationo 

f ( Figs 

•573,574) 

558 


— — — third part (Figs. 571, 572) 557 

Brain, abscess of (Figs. 784 780) - 770 

- — after-treatment - - - 779 

- - diagnosis - - - - 7 70 

— - diflicult ies and dangers - - 778 

— - exploration of cerebellum (Fig. 

780) - - - 777 

— - — — tern poro -sphenoidal lobe 

(Figs. 780 788) - - 7 73 

- — frontal sinusitis and - - 71 I 

— instruments for operation - 7 72 

— — location of site - - - 77 1 

— lumbar puncture in - - - 771 
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Brain, abscess of, management - - 770 

prognosis .... 780 

teeimii|ue of operation - - 773 

1 reef men t (Figs. 785-789) - 772 

- amesthesia for - - - 772 

hernia of - 780 

penetrating wounds of (Fig. 495) 491 

Branchial cyst, diagnosis from cervical 

abscess - - - - 540 

Breast, abscess of (Figs. 459 401) 455-458 

Broad ligament , hole in, causing stran - 

gulation of small gut - - 240 

Brodie’s abscess .... 592 

Bromides in post -operative priapism - 405 

Bronchi, dimensions of (Fig. 755) - 725 

- endoscopic appearance of (Fig. 703) 734 

foreign bodies in (Fig. 750 703) - 728 

Bronchopneumonia after cut throat - 532 

Bronchoscope (Fig. 701) ... 732 

forceps for use with (Fig. 702) - 733 

Bronchoscopy for foreign bodies in 

bronchus (Figs. 759. 700) - 730 

Brown’s method of reducing acute 

intussusception (Fig. 237) - 254 

Buller's shield for protection of eye 

(Fig. 790) - - - 787 

Bullet wounds of the brain - - 49] 

— lung - - - - - 434 

Burns (Figs. 723 720) - - 079-083 

of cornea ..... 788 

so \ ere, general treatment - - 079 

tannic acid treatment (Figs. 

723 720) - - - ‘ - 079 

Bursitis, radial (Figs. 700 704) - - 003 

ulnar (Figs. 097 099) - 002, 00.3 

Burst abdomen (Figs. 51 53) - - 47 

after splenectomy - - 174 

prevention of (Figs. 54, 55) 50 

Burton ‘donkey’ for maintaining 

Bowler’s position (Figs. 05, 07) 59 

Buttocks and perineum, burns of - 083 


>AB()JLN method ol nephrostomy 
j (Figs. 304. 305) - - 331, 813 

Cjeeostomy. dangers ami difficulties 

(Fig. 179) - - - - 198 

method of inserting Banks tula' 

(Figs. 185 187) - - - 204 

in obstruction of large gut (Figs. 

178. 179) - - - - 197 

post -operat ive management - 199 

primary, after appendieeet mny - 80 

in grave general peritonitis 

(Fig. 08) - - - 02 

technique (Fig. 178) - - - 197 

('arum bound down, ea*eostomy in 

eases of (Fig. 179) - - 198 

fossa* around, hernia into - - 238 

gangrenous in ea-costomy - - 198 

— perforation of, in ea*eostoiny - 198 

volvulus of .... 207 

Cajuput, oil of, for post .-operative 

flatulence .... 312 

Calcareous arteries, visualization of, 

in gangrene .... 040 

Calcium chloride injections in gono- 
coccal epididymo-orchitis - 413 


PAGE 


Calculous anuria .... 330 

Calculus obstructing outflow of single 

functioning kidney - - - 333 

— in ureter ..... 340 

— urethral, acute retention due to 

( Figs. 354. 355) - - - 370 

Caloric, test, Barany’s, in labyrinthitis 703 
Cannula for sphenoidal sinus (Fig . 785) 772 

— venoclysis (Fig. 7) - - - 5 

Capsule forceps (Fig. 805) - - - 798 

Carbon dioxide inhalation for post- 
operative hiccup - - - 310 

— — sparklet resuseitator (Fig. 294) 315 

Curbuncle (Fig. 732) - - - 097 

of kidney (Fig. 319) - - - 340 

Carcinoma of stomach, perforation of 109 
( 'arcinomatosis, peritoneal, different ial 

diagnosis from tuberculosis - 00 

Cardiac (see Heart) 

Carotid arteries, internal and external, 
complete exposure of, with 
jugular vein (Fig. 538) - - 527 

aider's , common, exposure of (Fig. 

530) 525 

external, ligature of (Fig. 537) 520 

— - — - — in pharyngeal ha-mor- 

rhage - - - 717 

Carpal bones, acute osteomyelitis of - 591 

Carrel -I )akin treatment of compound 

fractures (Figs. 599-001) - 578 

- — - in gas gangrene - - - 645 

- penetrating wounds of joints 

(Fig. (123 ) - 599 

Carr’s splint in osteomyelit is of radius 590 
Cartilage, internal semilunar, displaced 598 
( 'ast , decidual, of uterus (Fig. 272) - 288 

Cataract knife. Craefe’s (Fig. 810) - 804 

Cat heart ’s siphon evaeuator (Fig. 328) 357 

Catheter, bi-coude (Fig. 338) - - 300 

de Pezzer's (Figs. 332. 334. 335) - 301 

gum-elastic, sterilization of - - 300 

.Malecot (Fig. 347) - - - 371 

Phillips’ (Fig. 340) - - - 307 

— self-retaining (Fig. 329) - - 358 


( 'at bet erizat ion . rot rograde, and supra - 
pubic cystotomy in ruptured 
bulbous uret lira (Figs. 309—373) 

390, 393 


suprapubic ((Figs. 340 351) - - 370 

technique of .... 300 

Caulitlower ear - - - - 730 

Cauterization, diathermic, in detach- 
ment of ret ina - - - 792 

Cave of Betzius, extravasation of urine 

into (Fig. 374) - - 374 393, 

Cavernous sinus and carotid artery, 

aneurysm of - - - - 805 

thrombophlebitis of (Figs. 499, 

500) 497 

- — thrombosis (Fig. 501) - 497, 807 

Cellulitis of lower two-thirds of neck 

(Fig. 554) - - - - 544 

— orbit (Fig. 701) 805, 800, 807, 809 

— stomach, acute suppurative (Figs. 

Ill, 112) .... 122 

— subcutaneous - - - 092 

Cerebellar abscess (see also Brain, 

Abscess of) (Fig. 789) - - 777 



820 


INDEX 


J’.AGE 

Cerebellar abscess, differential dia- 
gnosis fromlaby rinthitis - 702 

Cerebral (.see Brain; Head) 

Cerebrospinal fluid (see also Lumbar 
Puncture) 

— — characteristics of diagnostic 


significance - - - 708 

Cervical ( see Neck) 

Chalazion, suppurating - - - 784 

Chancre, urethral, haemorrhage from - 407 

Chemicals, burns of eye by - 788 

Chernosis - - - - 701, 781 

Chest (see Thorax) - - - 419-454 

Chevalier Jackson’s position for reso- 

phagoscopy (Flys. 1411, 144) - 161 

Children, acute nasal sinusitis in, 

management - - - -704 

— - rect al prolapse in - - - - .‘110 

Chloretone to control spasm in tet anus 089 
Cholecystectomy (Fig. 120) - - 1 H 1 

— for rupture of cystic duct (Fly. 109) 1811 

Cholecystitis, acute - - - 1112 

— -- fulminating - - - -133 

Cholecystgastrostomy for rupture of 

common bile-duct (Flys. 108, 

109) - - - ^ - -183 

Cholecyst ostomy in acute pancreatitis 151 

— indications for - - - - 127 

— operative' technique (Figs. 114, 119) 128 

Choroid, rupt ure of .... 792 

Choroidal sarcoma .... 803 

Chylorrhiea from wounds of thoracic 

duct ..... 533 

Ciliary body, separation o i' (Fig. 801) - 791 

— congestion ..... 782 

Circumcision, comnlicat ions (Figs. 

390-395) - - - * - 405 

— - haemorrhage after - - - 405 

Cistern a pontis, meningitis of - - 707 

Citrate of potassium to alkalize urine 321 

— — and hyoscyamus in seminal 

vesiculitis .... 385 

— sodium solid ion, prepare t ion (Fig. 11) II 

Clavicle, osteomyelitis of (Fig. 012) - 589 

Cloquet, suppurating gland of - - 277 

Closer for safety-pin (Fig. 754) - - 724 

Coagulen in pharyngeal luemorrhage 715 
Cocaine and adrenalin compresses in 

paraphimosis - 105 

Cock’s opera t ion in peri-urethral abscess 
with extravasation of urine 
(Fig. 302) - - - 379, 382 

Coin -catcher for removing foreign 

bodies (Figs. 150, 151) - - 104 

Colic, gall-stone - - - -127 

— renal ------ 320 

Colon (see also Intestinal Obstruction) 

— perforated diverticulitis of, simu- 

lating appendicitis - - - 95 

Colostomy, ileo -transverse, for tiecal 

fistula - - - - - 319 

— — in post-appendicular obstruction 232 

— in imperforate anus (Fig. 227) - 243 

— inguinal, for sigmoido rectal intus- 

susception ol aged ... 310 

left inguinal, blind - - - 202 

------- difficulties and dangers - 200 

technique (Figs. 180 182) - 199 
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Colostomy, method of inserting Haul's 

tube (Figs. 185 187) - - 204 

— for perforated diverticulitis of colon 

with peritonitis - - - 95 

— 1 ransverse, blind (Fig. 184) - - 203 

— indications .... 203 

— technique (Fig. 183) - - 202 

— watershed to prevent infection of 

wound (Figs. 188. 189) - - 205 

Colpotomy, posterior (Figs. 279 281) 295 

Common bile-duct, complete rupture 

of (Figs. 107, 108) - . - 182 

Compatibility tests for blood (Fig. 10 ) 9 

Compressed-air rupture of large intes- 
tine ..... 19 ] 

Concussion - - - - - 475 

injuries of eye (Fig. 800) - . 791 

Congenital duodenal occlusion - - 245 

intestinal occlusion - - - 24 2 

— occlusion of ileum (Figs. 228, 229) 244 

rectovesical fistula - - - 243 

strangulated umbilical hernia - 240 

Conjunctiva, congestion of - - 782 

— - swelling of .... 7 ( ) | . 781 

wounds of ..... 785 

Conjunctival flap to cover corneal 

wounds (Fig. 803) - - - 790 

Conjunctivitis ..... 781 

acute purulent. (Figs. 795, 790) - 780 

compliant inns and prognosis 788 
- symptoms and signs - - 780 

— - ----- — treatment (Fig. 790) - - 787 

Continuous intravenous infusion (see 

Intravenous) - - - - 3 

Contre-coup, luvmorrhage due to - 485 

Cooper Bose's inflating plug, with 

inflat or ( F ig. 520) - - - 517 

Cope's met hod of reducing acute in t us - 

susception (Fig. 235) - - 253 

‘Cork stopper’ method of arresting 
luemorrhage after tooth extrac- 
tion (Fig. 521) - - - 512 

Cornea, abrasion of .... 7s9 

— — pain in - - - - - 7 8 1 

recurrent .... 790 

burns of ..... 788 

foreign bodies in (Figs. 797 799) - 789 

ulcer of ..... 790 

— - ulceration and perforation of, 

complicating conjunctivitis - 788 

undue exposure of - - - 791 

wounds of - 793 

prolapse of iris in - - - 797 

treatment ( Figs. 80.3 809) - 790 

Corneo-scleral wounds (Fig. 801) - 793 

treatment .... 799 

Corset , abdominal (Fig. 55) - - 51 

Craniotomy (see a /so Brain, Abscess of) 

in ext rad lira 1 luemorrhage - 480 

to reduce int ra.cra.nial tension - 477 

Cranium (see Head; Skull) 

Cricoid cartilage', wounds of - - 532 

Crile’s arterial clamp forceps ( Fig. 557) 548 

Cushing’s technique in penetrating 

wounds of brain (Fig. 495) - 491 

- - tripod incision for seal]) wounds 

(Fig. 470) .... 473 

(hit head - - - - - -474 
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(Hit throat (Figs. 54 1, 542) - - 550 

wrist (Figs. 055 <»4 1 ) - - 015 

( 'yclodia lysis ( Fig. 80 1 ) - - - 791 

( 'yst, branchial, diagnosis from cervical 

a bst-css ----- 540 

- hydat id , i n 1 raperitoneal rupture of 159 
Meibomian ----- 784 

mesenteric, traumatic rupture of - 191 

ovarian (sec Ovarian Cysts) - - 289 

pseudo-pancreatic, following injury 

to pancreas (Fig. 100) - -180 

t hymglossal . inflammation o [ (Fig. 

549) - - - - 540 

Cyst adenoma of thyroid, h.emorrhage 

into ( Fig. 544) - - 554 

Cystic artery, control of accidental 
luemorrhage from (Fig. 122) 

158, ( Fig. 100) - - - 170 

duct, gall-stone in (Fig. 121) - 154 

rupture of (Fig. 109) - - 185 

hydroma, diagnosis from cervical 

abscess ----- 540 

( 'yst osc< >py coni ra -indicated in nipt u red 

bladder ----- 555 

Cyst ostomy, suprapubic (see Supra- 
pubic ( ’yst ost omy ) 


D AKIN’S solution in gas gangrene 045 : 
infected compound frac- 
tures - - 578, 579 ■ 

penetrating wounds of joints - 599 

llaw's met hod of reducing acute int us- 

suseeption (Fig. 250) - - 254 

decapsulation of kidney (Fig. 508) - 554 

Decidual east of uterus (/•’/(/. 272) - 288 I 

Decompression of distended bladder 

(Figs. 542 545) - - - 508 

subtemporal, in cerebral irritaton 478 
Degloved hand (Fig. 075 077) - - 040 

Delayed treatment of appcndicit is - 82 

- - appendix abscess (Fig. 85) 
cholecystitis - 

pancreatitis, acute - 
Denis lirowne’s gland -holding forceps 
(Fig. 55) ... - 

Dental (sec also Teeth) 
abscess, trismus due to 
forceps, application of (Figs. 518, 

519 ) - - - ' - 

De Pezzer's catheter (Figs. 552. 554, 

555) - . ' . . 

in irrigation of knee in acute 
osteomyelitis (Fig. 020) - < 

Dermoid ovarian cyst, rupture of - 1 

J.)esj art fin \s fenestrated gall-stone for- 
ceps ( Fig. 119) 

I )et achment of ret ina - - - 

Do \\ coker’s scissors (Fig. 807) - 
Diabetic gangrene - - - < 

Diaphragmatic hernia, strangulated - 1 

Diaphysectomy for osteomyelitis of 

libula (Figs. 007 009) - - . 

Diarrlnea duo to pelvic abscess 89, 

Diathermic cauterization in detach- 
ment of retina - - - 

Dickson YYTight’s splint for use in 
intravenous injections (Fig. 25) 
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Diet in after-treatment of acute pan- 
creatitis - - 151 

— ( )chsner-Sherren t reatment of appen - 

(licit is 85 

Digbv’s technique for t rueheot omy 

(Figs. 551 555) - - 519, 521 

I >igit (see Finger) 

Digital compression of axillary arterv 

(Fig. 500) - - ‘ - '- 554 

femoral artery (Fig. 580) - 505 

Dilatation of stomach, acute (Figs. 90, 

97) - - - - ’- 102, 812 

Dilator, tracheal (Fig. 528) - - 519 

Dislocat ion of elbow-joint (Fig. 019) - 595 

hip-joint (Fig. 010) - - - 595 

lens - - - - - - 791 

lower jaw (Fig. 500) - - - 500 

metacarpo-phalangeal joint of thumb 598 
shoulder-joint (Figs. 020-022) - 595 

Dissecting forceps (Fig. 52) - - 52 

Dissector, Watson Cheyne’s (Fig. 54) 52 

Divert iculitis of colon, perforated, with 

localized abscess - - - 90 

perforated, with general or pelvic 

peritonitis - 95 

Diverticulum of bladder, hernia and - 205 

duodenum, inflamed, perforation of 111 
Meckel’s, acute inflammation of 

(Fig. 90) - ... 97 

— - hernia and - 205 

Dorsal dislocation of hip-joint (Fig. 010) 595 

sub-aponeurotic space, infection of 

(Fig . 719) - - - 075 

— subcutaneous fascial space, infec- 

tions of (Figs. 710, 711) - - 070 

— vertebra*, fracture-dislocation of 

(Fig. 408) ... . 405 

Douglas, pouch of. drainage by pos- 
terior colpotomy (T’n/.v. 279 281) 295 

Doyen’s raspatory in diaphysectomy 

(Fig. 008 ) * - - - *- 580 

--- rib resection (Fig. 415) - - 425 

Drainage of abscess of breast (Figs. 

459, 400) - - - - 450 

- — thenar space (Fig. 717) - - 075 

in acute osteomyelitis - - - 585 

— — pancreatitis ( Figs. 151 155) - 149 

— suppurative arthritis of ankle 

(Fig. 029) - 004 

elbow - 000 

hip-joint - - - 001 

shoulder-joint - - 005 

— — wrist joint - - - 007 

after appendiecctomy - - - 79 

of alveolar abscess (Fig. 517) - 508 

anterior mediastinum (Fig. 455) - 458 

appendix abscess, indications - 87 

in right iliac fossa (Fig. 80) 87 

bladder, suprapubic in spinal cases 404 
cave of Ketzius in intrapelvic rup- 
ture of urethra - - 594, 401 

— cellular tissues in extravasation of 

urine (Figs. 500, 501) - - 580 

cerebellar abscess - - - 7 78 

common bile-duct (Figs. 127 129) 145 

cont inuous. of stomach (Figs. 95.812) 

101, 811 

- of deep iliac glands (Fig. 91) - 97 
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Drainage of dorsal sub -aponeurotic 
space infections ( F ig . 719) 

— epididymis (Figs. 398, 399) - 

— ethmoid (Fig . 745) 

- — flexor tendon -sheaths of hand, 
incisions for (Fig. 090) - 

— forearm in infection from palm 

(Fig. 707) - 

— frontal sinus (Figs. 741, 742) 

— gall-bladder (Fig. 115) - 

- — intercostal, closed method (Figs. 
420 423) - - - ' - 

— of internal auditory meatus - 

— labyrinth (Figs 781—783) 

lesser sac in phlegmonous gastritis 
(Fig. 112) 

— liver abscess .... 

— hnnbrieal space infections - 
maxillary antrum (Figs. 739, 740) 

— middle palmar space infections 

(Fig. 718) 

- M orison’s pouch (Figs. 02, 03) 

- in pancreatic injuries - - 179. 

of pelvic abscess per rectum (Figs. 

87-89) - - - - ' - 

~ perforated gastric ulcer 
-- after pericardiotomy (Fig. 440) 
of perineum in ruptured bulbous 
urethra. - 

— perirenal luematoma 

— peritoneal cavity (see Peritoneal ) - 

— pleural cavity in empyema (Figs. 

410, 417)' - . ' . 

" pouch of Douglas by posterior 
eolpotomy (Figs. 279-281) 

— pyonephrosis (Fig. 318) 

— I>V rib resection in empyema (Figs. 

408 417) - . ' . 

■ in rupture of duodenum - 188, 

— of sphenoidal sinus 
suprapubic, in intestinal rupture - 
of temporo-sphonoidal abscess 

— transpleural, of subphrenie abscess 

(Figs. 139, 140) 

tube lost in peritoneal cavity, 
X-ray of (Fig. 01) 

— tubes, bank-roll method of storing 

(Fig. 50) - 

for breast abscess (Fig. 459) 

- (ireen wood's (Fig. 58) 

— - - split rubber (Fig. 57) 

Drier for tannic acid treatment of 
burns (Fig. 724) 

Drop-foot, prevention of, in spinal 
cases - 

Duodenal diverticulum, inflamed, per- 
foration of 

— fistula complicating perigastric ab- 

eess (Fig. 105) 

— ulcer (see also (lastric Dicer) 

perforated, simulating appendi- 
citis (Figs. 103, 104) - 

Duodeno-enterostomy in congenital 
duodenal occlusion 

Duodenojejunal flexure, rupture of 
(Fig. 174) 

— foss:e, hernia into (Figs. 222, 224) 
Duodenum, foreign bodies in 



Duodenum, occlusion of, congenital - 

I’ AUK 

245 

075 

rupture of (Fig. 173) - 

187 

413 

712 

Dyspmea due to goitre 

538 

001 

ADI F/S tonsil hemostatic for- 
tL ceps (Fig. 748) 



710 

GOO 

Ear (see also Labyrinthitis; Mastoid- 


707 

it is) (Figs. 704 700) - 730 740 

128 

external - 

730 


--- foreign bodies in (Fig. 700) - 

737 

427 

furuncle of - 

740 

709 

luematoma of - 

730 

7 03 

- illumination in surgery of (Fig. 



705) 

737 


— laeerat ions of pinna 

500 


— rupture of tympanic membrane 

739 


- suppurative pcriclmndrit is of (Fig. 
704) - - - - ’- 

730 


— - wax in - 

737 

075 

Ectopic kidney, torsion of (Fig. 303) 

329 

54 

Edebohl’s operation of renal deeap- 


180 

solution ( Fig. 308) - 

334 


Klustoplast bandages in abscesses 

095 

89 

for boils .... 

090 

108 

in subcutaneous cellulitis 

092 

443 

— to prevent bed -son's 

405 


Elbow-joint, acute arthritis of - 

000 

389 

- dislocation o { (Fig. 019) 

593 

344 

— exposure of ulnar nerve at (Fig. 031 ) 

009 

51 

Elevators for teeth extraction 

510 


Emboleetomv (Figs. 501 505) - 

550 

424 

eomplicat ions and difficult ies ( Figs. 



503 505) .... 

553 

295 

Embolic gangrene .... 

04 3 

344 

Embolism and thrombosis, post- 



operative .... 

31 1 

420 

Embolus, air (Fig. 458) 

453 

189 

aortic (Fig. 505) .... 

553 

714 

— in femoral artery (Figs. 501 504) 
551 55° 


1 85 

553 



770 

pulmonary, Trendelenburg ’s opera- 



tion Ibr (Figs. 441- 457) 

444 

157 

Emphysema of lung (Figs. 757, 75S) - 

729 


- mediastinal (Figs. 430, 431) - 

4 37 

54 

surgical (Fig. 4 29) 

430 


Empyema ------ 

4 19 

51 

— in children, closed intercostal drain- 


450 

age in (F igs .420-423) 

427 

52 

complications of operations and 


52 

their management (Figs. 418, 



419) - - . ' . 

420 

081 

- of gall-bladder .... 

134 

405 

technique of drainage by rib resec- 
tion (Figs. 408 417)' 

4 20 

111 

of thenar space (Fig. 715) 

072 

Eagleton’s operation in thrombo- 



phlebitis of cavernous sinus 

498 

112 

Enterostomy in obstruction of small 



gut- 

220 

110 

primary, in grave general peritonit is 
(Fig. 08) 

03 

245 

Ephetonin and atropine to prevent 
thrombosis .... 

311 


Epidemic funieulit is, acute 

414 

189 

Epid id ymo -orchitis, acute (Figs. 390 


237 

399) ..... 

411 

100 

— gonococcal, injection treatment of 

413 
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Epidural spinal abscess - - - 472 

Epistaxis. severe (Fit/*. 5 25-527) - 5 l(i 

— plugging unterior nures - - r» 1 7 

posterior mires {Fit/, a 27) - 5 I 7 

Erector spina* muscle gruff for (•losing 

ruptured kidney {Fit/. 3 1 0) - 343 

Erysipelas ..... 091 

Eserine sulphate in glaucoma - - H04 

Esmarch \s tnurni<piet in control of 

luemorrhage in amputations - 021 

Ethmoid sinus, drainage of (Fit/. 745) 712 

Et livl chloride sj any for ]>ost -opera t i ve 

priapism .... 40a 

K i iso I irrigations in infections of finger 

pulp ..... 072 

E vacua t or, ( 'at heart ’s siphon (Fit/. 328 ) 357 
Evipun amesthesia .... 22 

ant idotc 22 

contra-indications - - - 22 1 

premedication and - - 24. <S I 1 

in reducing shoulder dislocat ions 505 ' 
technique of administration 

(Fit/*. 22. 23) _ - - - 22 j 

Excretion pyelography in diagnosing 

ruptured Madder (Fit/. 320 ) - 354 

renal injuries .... 337 I 

Exomphalos (Fit/. 230) - - - 240 j 

Exploratory laparotomy - - - 30 , 

Exsunguinut ion-t ransfusion in t real - 
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bu 
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070 

Extern 

mu in a 

‘lit < 

suppurat ivt 

arthri- 



tis (d e 

bow 


000 

- 

1 

'|> 



001 


k 

net 

(Fig. 024) 

- 002. 

0o3 

- aft 

*r guill< 

>t in 

* amputation (Fig. 



048 ) 




022 

in 

| >enot rat mil 

wounds o 

joint s 



(Fig. 0: 

23 


- 508, 

500 

Ext ra< 

lural al) 


s (Fit/. 770) 


757 

- ha* 

nut nmn 

(Ft 

g*. 4 78 -487) 


4 70 

Extra | 

>eritonct 

d 

•upture of 

bladder 



(Fig. 3 

25) 



357 , 

Ext ra - 

uterine 

l» 

egnaney, r 

ipt ured 



ect epic 

( F 

g*. 270 272 

- 

285 


without 

rupture or abortion 



( Fig. 

27 

{) - 


280 

Ext rax 

asat ion 

of 

ale - 


134 

urine due 

to 

rupture of 

m et lira 



(Fig. 3 

'4) 

- 


303 

- — 

supi 

api 

hie punctim 


374 ; 


with pc 

•i -u 

•et hral absent 

<s ( Figs. 



350 : 

{03 



378 

Eye (s 

VC ftlsn ( 

on j unet i \ it is ; ( 

'orneu : 



< )rhit ) 

Buller's shield for protection of 

(Fit/. 7 00) .... 7N7 

burns of ..... 788 j 

excision of, indications - - 790 | 

foreign bodies in cornea (Fit/*. 

707 700) - - - 7 SO j 

pain in 781 

r(*tt*ntion of - - - 704 

glaucoma and iridocyclit is ( Fit/. 8 I 0) 801 
hypenemia of white of - - - 782 

injuries of (Fit/. 797 800) - - 788 

concussion injuries (Fit/. 800) 791 

- iris (Fit/. 800) - - - 701 

lens ' 701 


1*A(JJ£ 

Eye, injuries of, non -penetrating (Fit/*. 

707-800) - - - - ' - 788 

optic nerve - - - - 792 

— - — penetrating, treatment (Fig. 

803 800) - - 790 

— — retina - - - - 702 

without foreign body ( Fig. 801) 703 

— intra-ocular growths - - - 803 

— magnet for removal of foreign 

bodies ... . 705 

Meibomian cyst - 784 

and orbit (Fig*. 700 811) 781-800 

rupture of (Fig. 802) - - - 700 

- — speculum (Fig. 804) - - - 708 

styes - - - - - - 783 

symptoms of ocular and orbital 

(iisease - - - - - 781 

Eyeball, enucleation of (Fig*. 808, 

800) - - - - 800 
evisceration of .... KOI 

Eyelash forceps - - - - 783 

Eyelids, o*dema of. in acute cthmoid- 

itis (Fig. 734) .... 701 

retractor (Fit/. 705) - - - 780 

— swelling of ..... 781 

- wounds of (Fig*. 700, 7 it 1) . 782 


F ACE and hands, burns of - - 082 

mouth, and nose (Fig*. 

4 its 528) - - - 405 518 

wounds of ( Fig*. 501-504) - - 408 

Facial carbuncle (Fig*. 408-502) - 405 

paralysis ..... 755 

Facal fistula ..... 317 

-- - internal .... 00 

— impaction in rectum causing obstruc- 
tion ..... 212 

Faggot method of passing bougies 

(Fig*. 341), 357) - . 307, 370 

Falciform ligament, hole in, causing 

strangulation of small gut - 240 

Fallopian tube, excision of (Fig. 270) 280 

torsion of (Fig. 278) - - 202 

Furaboeuf’s amputation of finger 

( Fig*. 080-082) - - - 051 

Fascia lata, ‘postage stamp ’ method 
of repairing wounded sinuses 

487, 400 

Fascial infections of hand (*cr Hand) - 070 

Fat necroses, tuberculous peritonitis 


diagnosed from - - - 00 

Felamine after gall-stone colic - - 127 

Female generative organs (Fig*. 270- 

280) - - - * - 285-301 

Femoral artery, digital compression of 

(Fig. 580) .... 503 

embolus in (Fig*. 501 504) 551. 

552, 553 

exposure of lower third (Fig. 

582) - - - - 504 

— — — upper two-thirds (Fig. 581 ) - 503 

hernia (*ce Hernia) - - - 271 

herniotomy, bladder injured during 358 

Femur, acute osteomyelitis of (Fig. 

Oil) - -‘ - - 587 

— fracture of, sleeve amputation in 

gangrenous cases (Fig. 040) - 023 
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Femur, lower end of, transfixion of 

(Figs. 593, 597) - - 575, 576 

Fever, typhoid, rectal lnemenrliago in, 

mistaken for intussusception - 259 

Fibroid, uterine, peritonitis due to 

necrobiosis of ( F/r/.v. 282 284) - 297 

Fibula, osteomyelitis of (Figs. 607— 

609) ‘- - - * - - 585 

Finger (see also Phalanx) 

— arnj)utatioTi of, general considera- 

tions - - - - 650 

— Gatewood’s method of repairing 

flexor surface (Figs. 678, 679) 649 

index and little, Faraboeuf’s ampu- 
tation (Figs. 680 682) - - 651 

— — suppurative tenosvnovitis of 

(Fig. 696) - - - 659 

~ . — — — necrosis complicating 

(Fig. 709) - - 669 

— little, suppurative tenosynovitis of 

(Fig. 699) - 662 

— middle and ring, Sherwood’s ampu- 

tation (Figs. 683 686) - - 651 

— suppurative tenosvnovitis of 

( Figs. 695, 696) ‘ - - - 659 

pulp of, infections of (Figs. 7 12 714) 671 

— replacement of completely severed 

portion - - - - 048 

— ring, suppurative tenosynovitis of 662 

First rib, acute osteomyelitis of - 592 

Fistula, congenital rectovesical - - 24 3 

— duodenal, complicating perigastric 

abscess (Fig. 105) - - - 112 

— faecal - - - - - 317 

internal fiecal .... 66 

— oesophageal, due to cut throat - 532 

- urinary, following wounds of ureter 350 

Flaccid paralysis due to spinal injury 463 
Flatulence, post-operative - - 311 

Flavine in aspiration of knee in acute 

suppurative' arthritis - 602, 603 

— - irrigation in acute suppurative* 

arthritis of hip-joint - - 601 

— - infected compound fractures - 580 

- — — penetrating wounds of knee- 

joint ..... 598 

Fh'xor longus pollicis, avulsion of 

(Fig. 692) - - - - 656 

- — excision of tendon e»f (Fig. 

704) .... 666 

— — tenosvne>vit is e > f (Figs. 702, 

703) - - ‘ - - 664 

— tendon -sheaths e>f ham] (Fig. 694) 660 

— tendons divided below the wrist 

(Fig. 642) - - - - 617 

Foot-drop, pre*ve*ntie>n of, in spinal 

case's ..... 465 

Fejrarnen of Winslow, hernia into 237, 238 
Fern-ops, alligator (Fig. 386) - - 403 

— aural (Fig. 766) - 738 

— capsule* (Fig. 805) - - - 798 

— CVile’s arterial clamp (Fig. 557) - 548 

— Denis Bre>wne’s gland holding 

(Fig. 35) - - - - 32 

— dental, application of (Figs. 518, 

519) - - - ‘ - - 509 

— Desjarelin’s tene'strated gall-stone 

(Fig. 119) - - - - 131 


CAGE 


Forceps, fixation (Figs. 794) - - 786 

iris (Figs. 806) .... 798 

— dean’s dissecting (Fig. 33) - - 32 

— lash ( Fig. 792) - * - - - 783 

JMorrant Bake-r (Fig. 75) - - 73 

— nibbling (Fig. 485) - - - 483 

Spene-e-r Weils (Fig. 27) - - 30 

— — ----- bracket table* lor (Fig. 28) 30 

— tonsil hauimst at ic, Fnelie’s (Fig. 

748) - - . . -716 

— Trenele-lenburg’s thrombus (Fig. 

451) - - - - 450 

— for use* wit h laryngeise-ope* ( Fig. 752) 722 

— - ve>lse*llum (Fig. 280) - - - 295 

Forearm, amputation through (Fig. 

669) - - - - 637 

infections spreading freun palm 

(Figs. 705-707) - - - 6(56 

Foreign be>elie*s in air-passages (Figs. 

751 763) - - - 721-738 

— - bronchi (Figs. 756 763) - - 728 

— ear (Fig. 766) - 737 

— - — eye* (sre Fye) - - 781, 789, 794 

food -passage's ( Figs. 141-154) 

160 167 

larynx (Figs. 751 754) - - 721 

— rmse- and nasopharynx (Fig. 733) 699 

— — peril emit is due to pe'rfornt ion hv 

(Fig. 70) - - - 68 

— - in rectum .... .‘{08 

- — - intestinal obstruction freun 211 

trae‘he*a (Fig. 755) - - - 725 

— urethra (Figs. 383 386) - - 401 

- — e*xte*rnal ure*t blot omy for - 403 

- - - — ure*t hrosceipv for (Figs. 384 

386) - - ' - - 401 

Fork test for gangreme* - - - 640 

Formalde'hyele* to pivvemt be*elsores - 464 

Fossa (a*) aremnel ciecuni, hernia into - 238 

ehmelemojejunal, he*rnia into (Figs. 

222, 224) - - - ' - 237 

ile'o-apponeliemlar, he*rnia into - 237 

ilcoca*culis, he*rnia into - - . 237 

— inte*rsigme)id , he*rnia into - - 238 

— paraduoelemal, hernia inte> (Fig. 

223) . . . - 238 

— retre>ca*e , al, he*rnia into - - - 238 

re'troperiteme'al, he*rnia inte> causing 

obstruction of small gut (Figs. 

222 224) - - - ‘ - 237 

Femrnier’s gangre ne - - - 417 

Fowler’s petition in drainage of peri- 

tone-al cavity (Figs. 64-67) - 56 

Fracture(s), compound (Figs. 591-604) 573 

amputation in ... 577 

— of ankle-joint (Fig. 623) - - 599 

— — bone pmtrueling t hremgh wound 577 

Cum*l-l)akin treatment (Figs. 

599 601) - - - ' - 578 

complications (Figs. 602 604) - 580 

— - gas gangrene* complicating - 644 

— grossly cemtnminate'd (Figs. 

599 601 ) - - - ^ - 578 

— serum prophylaxis in - - 577 

— should the wounei be sutured ? 574 

— — ske'letal traction by transfixion 

(Figs. 593 598) - - 575, 576 

- — - splinting in - - - 5 77 
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Fract ures(s), compound, Winnett Orr 

treatment (Figs. 002 004) - 581 

without gross eontaininat ion 

(/'’»/. 502) - - - - 574 

- — of femur, sleeve amputation in 

gangrenous eases ( F ig . 049) - 023 

-- lower jaw (.see .Jaw) - - - 501 

malar bone, depressed - - - 500 

-- nasal bones (Fig. 524) - - - 515 

penis ------ 409 

— skull (.see Skull) - 487 

spine, frequency of sites of (Fig. 

405) - ' - - - 401 

zygomatic arch, depressed (Fiq. 

505) - - - - 500 

Fracture-dislocation of spine (Figs. 

408, 409) - - - ^ - 4 05 

Fraenal stitch, ‘ t hree-in -one ’ (Fig. 

390) - - - - 405 

French’s blood -collecting needle (Fig. 

12) 11 

Frontal bone, osteomyelitis of, with 

sinusitis - 711 

sinus (.sec also Xa-’al Sinusitis) 

drainage of (Figs. 741, 742) - 707 

obliteration of '(Figs. 743. 744) 709 

Frostbite, treatment in threatened 

eases of - - - - 043 

Funieulit is. acute epidemic - - 414 

Furuncles ------ r»90 

— of auditory meatus - - - 740 

( ' ALL BhADDFR. acute rholc- 
V_J cystitis . . - . 1 32 

iu I in mat i ng choice \ st it is - 133 

— and bile-ducts (Figs. Ill 129) 127- 147 

— injury to (Figs. 107 109) - 180 

— empyema of - - - 134 

extravasation of bile - - - 134 

operations, cholecystectomy (Fig. 

120) - - - ‘- -131 

cholecyst ost om\ (Figs. 114 119) 127 

— perforation of - 1.35 

rupture of ----- 1 S 1 

torsion of - - - - -137 

t ransudat ion of bile t hrough - - 137 

(lull-stone causing obstruction of small 

gut (Fig. 218) - - - 233 

colic ------ 127 

— in common bile-duct ( Figs. 124 120) 142 

— in cystic duct (Fig. 121) - - 134 

-- forceps, Desjardin's fenestrated 

(Fig. 119) - - - - 131 

in rectum causing obstruction (Fig. 

192) - - - - 

(langrene (Figs. 07 1 073) - 040 

annular, of small gut, invagination 

for (Figs. 193, 194) - - 213 

— diabetic ----- 042 

— - embolic ..... 543 

fork test for .... 540 

— Fournier’s - - - - - 417 

— gas (Fig. 073) - 044 

complicating fractures - - 580 

of intestine in volvulus of sigmoid 210 

— penis ------ 400 

— rarer forms - - - - 043 


i* a or: 


(langrene of scrotum, idiopathic - 417 

— senile (Fig. 071) - - - - 041 

of small gut, exteriorization of - 215 

threatened and actual, from injury 

(Fig. 072) - - - - 042 

(Gangrenous appendix, hernia and - 203 

caecum in ciceostomy - - -198 

j pelvic* appendicitis, ileus duplex 

from (Fig. 210) - - - 231 

Richter's hernia (Fig. 252) - - 271 

I (Garlock’s incision in divided flexor 
tendons below the wrist (Fig. 

042) - - - - - til 7 

(Gas gangrene (Fig. 073) - - - 044 

--- - complicating compound frac- 
tures ----- 580 

(Gastrectomy, partial, vomiting after - 120 

(Gastric (see also Stomach) 

operations, emergencies arising aft er 1 1 0 
vomit ing after ( Fig. 109)- - 118 

tc*ta_. i , 113 

ulcer, chronic, luematemesis from 

(Figs. 100, 107) - - - 114 

— — perforated - - - -103 

— - after-treatment - - - 109 

ainesthetic for - - - 104 

causes of death - - - 109 

closing the perforation (Figs. 

99 101) - - - - 105 

drainage - 108 

gastrostomy as an adjunct 

(Fig. 102) - - - 108 

incision for - - - 104 

the question of cleansing the 

peritoneum - - - 108 

search for the perforation 

(Fig. 98) - - - 104 

second perforation - 108 

pseudo-perforated - - - 111 

(Gastritis, acute phlegmonous (Figs. 

111 . 112 ) - - - - 122 

( Gast roduodenostnmy. vomit ing after - 120 

( J astro -enterostomy , luemat emesis from 

(Fig. 108) - - - 110 

- retrograde intussusception after 

(Fig. 110) . . - . 121 

— severe* mckcnu from - - - 118 

vomiting after - - - 120 

( Gast ro-gastrostomy in perforated hour- 
glass stomach - - - - 1 08 

( Gastrojcjunal ulcer, perforated - - 109 

(Gastrojejunostomy, luematemesis from 1 1 (1 
retrograde intussusception after 

(Fig. 110) - - - - 121 

(Gast rost axis, luematemesis due to - 113 

(Gastrostomy as adjunct in perforated 

gastric ulcer (Fig. 102) - - 108 

(Gatewood’s method of repairing flexor 

surface of linger (Figs. (178. (179) (>49 

(Generative organs, female (Figs. 270 

28(1) - - - “ - 285-301 

(Gland of Cloquet . suppurnt ing gland of 27 7 
(Jlund-holding forceps, Denis Browne’s 

( Fig. 35) - - - - 32 

(Glauber’s salts as a diuretic - - 322 

(Glaucoma and iridocyclitis (Fig. 810) 801 

pain in ----- 781 

(Glossitis, acute (Fig. 523) - - - 514 
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Glucose as lucmostatic in pharyngeal 

lucmorrhage - - - - 71. r » 

— and saline as a diuretic - - .‘1-2 

— — for intravenous infusion - - 5 

— — ketosis - - - - 310 

Gluteal artery, exposure of (Fig*. 588, 

590) ‘ - - - 571 

Goitre causing suffocat ion (Figs. 545 - 

547) - - - ‘ - - 530 

— - dyspnoea due to - - - 538 

Gonococcal conjunctivitis - - - 780 

— epididymo-orcliitis, injection treat- 

ment of - - - - 413 

— peritonitis ----- 00 

Gooch splint in dislocated metacarpo- 
phalangeal joint of t humb - 598 

Gordon -Taylor’s method of temporary 

occlusion of artery (Fig. 558) - 548 

Gorget , Teale's probe-pointed (Fig. 303) 383 
Graefc cataract knife (Fig. 810) - - 804 

Graft., omental, for patching perforated 

gastric ulcer (Figs. 100, 101) - 107 

Great sciat ic nerve, exposure of (Fig. 

034) - - - - 012 

Greenwood's drainage tube (Fig. 58) - 52 

Gridiron incision for appendiceal omy - 70 

— — ciccostomy ( F ig. 178) - - 197 

— enterostomy - 220 

— — laparotomy (Figs. 48, 49) - 42 

— - left inguinal colost omy (Fig. 1 80) J 99 

— - — ruptured ectopic gestat ion - 285 

Groin (see Inguinal) 

Groves's, Hey, operation for strangu- 
lated femoral hernia (Fig. 259) 270 

Guillotine amputation (Figs. 047, 048) 022 

Gum-elastic catheters, sterilization of 300 
Gums, suture of, to arrest hiornorrhage 

after tooth extraction (Fig. 520) 512 


H AAB eye magnet, - - - 795 

11 amiat emesis after gastric opera- 
tions (Fig. 108) - - -110 

— duo to chronic gastric ulcer (Figs. 

106, 107) - - 1 14 

— — - gastrostaxis - - - -113 

Hicmatocele - - - - - 4 10 

Haunatoeolpos - 300 

T hematoma auris - - - 730 

- extradural (Figs. 478 487) - - 478 

- of mesentery - - - 175 

— perineal (Fig. 308) - - - 387 

— post-operative scrotal - - - 411 

— spontaneous perineal - - - 344 

- subdural (Fig. 488) - - - 485 

— subglufeal (Figs. 588, 589) - 571 

— traumatic perirenal (Fig. 317) - 34 3 

Hamiatometra of one-lmlf of a bi- 
corn unto uterus - - - 300 

Hieinaturia chart in slight renal injury 

(Fig. 309) - 330 

Haunoperitoneum, traumatic - - 108 

Haemophilia ----- 085 

— bleeding after tooth extraction due 

to - 512 

Haemorrhage (sec also Artery) 

- after cholecystectomy 
— — circumcision 
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Hi 

•morrhage after internal urothro- 



tomy 


407 



— nephrolithotomy (Fig. 301 ) 

327 


— operation in lnemorrhoid 

s 

308 


- partial thyroidectomy (F, 

g. 54 8) 

538 


- prostatectomy (Fig. 304) 


383 


- - toot h extraction (Figs. 520 522) 

51 1 


control of, in amputations 

(Fig. 



040) 


020 

— 

during and after nephrectomy 

320 



from cystic artery, control o 

1 ( v ig. 



122) 


1 38 


— intercostal artery aftei 

■ em- 



pyenui (Figs. 418, 4 191 

4 20 


— internal jugular vein 


528 


- lip wounds, method of e< 

»nt ml - 



ling (Fig. 504) 


4 99 


middle meningeal artcr\ 

(Figs. 



478 487) 


478 


pharynx (Figs. 740 748) 


715 


urethral chancre 


4 07 

- 

rectal, in typhoid mistake 

ai for 



intussusception 


259 

— 

secondary, in suppurative* 

1 eno- 



synovitis of hand 


070 

--- 

subdural (Fig. 488) 


4 85 

— - 

into a t hyro-adenomn (Fig. ; 

544) - 

534 

- 

urethral (Fig. 307) 


387 

- 

vitreous 

- 791. 

792 

Hii 

•morrhoids (Figs. 289 291) 


31 >0 

- 

luomorrhage after operation 

for 

308 


prolapsed anil strangulated 

( Figs. 



290, 291) 


3<>0 

— 

thrombotic pile 


308 

Ha 

•mothorax due t<> wound o 

f lung 



(Figs. 4 25 4 27) - 


432 

Ha 

ir-drier for t annic acid 1 tea t n 

lent of 



burns (Fig. 724) 


081 

Hand, amputation at proximal 

ini er- 



phalangeal joint 


055 

— 

of terminal phalanx (Fig. 

s. 087, 



088) - - - 


054 

-- 

- through second phalanx 


055 

— 

degloved (Figs. 075-077) 


04 0 

- 

Karalxeuf's amputation of 

finger 



(Figs. 080, 082) 


05 1 


llexor tendon-shea ths of (Fig. 094) 

000 

- 

Gatewood's method of rej 

miring 



llexor surface of finger 

(Figs. 



078, 079) 


04 9 

— 

infections of (Figs. 094 722 

) 058 

078 


fascial spaces - 


070 

— 

- - ■ - dorsal sub-aponeurotic 



( Fig. 719) - 


075 


subcutaneous 

(Figs. 



710, 711) 


070 

- 

hypothenar - 


071 

— 

- — lumbrical (Fig. 729) 

077 

— 

— - — middle palmar 

( Fills. 



710, 718) 

- 074, 

075 

— 

— pul [) of finger (Figs 

.712 



714) - 


071 

- 

t lienar (Figs. 7 15-7 

17)072 

075 


— paronychia (Figs. 721, 7 

22) - 

077 


lacerations and mutilations of 



(Figs. 074-093) 

040 

057 

— 

lymphangitis 


058 

— 

needle in (Fig. 093) 


050 


138 

405 
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Hand, replacement of completely 

severed purl ion of a digit - 048 

- - Sherwood's a input at ion of finger 

(Figs. 085 080) - . - 051 

- suppurative tenosynovitis of, after- 

treatment {Fit}. 70S) - - Otis 

- complications (Fig. TOO) - 000 

general operative procedures 058 
index linger (Fit/. 090) - 050 

littl(‘ finder and uhiar bursa 

(Fit/s. 001 099) - 002 

middle tinker (Figs. 005, 000) 050 
ring finder - 002 

tlmmli and radial bursa 

(Fit/s. Toil 704) - - 005 

Hayne’s method of draining the peri- 

panereat ie t issues ( Figs. 122, 122) 150 
Head (see ulstt lirain ; Scalp : Skull :) 

(Figs. 470 497) - 47 2-404 

- cerebral irritation - - - 478 

concussion ..... 475 

extra dural lueinatoma ( Figs . 478 

487) - - ' - - 478 

— and face, burns of - - - 082 

— - increased intracranial tension - 470 

— - intracranial injuries in newborn - 402 

subdural hsemorrhnge (Fit/. 488) - 485 

— wounds of lateral sinus - - 487 

-- superior longitudinal sinus - 480 

Heart, emergency out lit (Fit). 24) 24 

— massage (Fit/. 20) 27 

- stimulant, Labat's - - 18, 20,21 

-- tamponade (Fit/. 425) - . - 420 

wounds of (Fit).’. 425 428) - - 420 

Heat in treatment of acute nasal 

sinusil is - - - - 702 

Henry's method of approach in osteo- 

m\ i !i t is of radi us ( Fit/. 0 1 4 ) - 50u 

muscle-displacing operation contra- 
indicated in osteomyelitis of 
femur - - - - - 587 

Hepatic dun. complete rupture of 

(Fit/. 107) - - - - 182 

HerlT's. van. serratines (F : g. 502) - 408 

Hernia cerebri ----- 780 

ell glissade (Fit/. 250) - - - 270 

— into retroperitoneal fossa*, obstruc- 

tion of small gut due to ( Fig.s. 

222 224) - -27 

Richter's, testicular symptoms due 

t o ( Fit,/. 401)-”- - 4 1 4 

strangulated diaphragmat ie - 240 

external (Fitjs. 24 1 200) 200 2 S4 

gangrene of gut - - - 202 

general principles in dealing 
w it h contents of sac (Fit). 

241) - - - 200 

postural treatment - - 200 

rare contents of sac - - 202 

reduet ion of sac - - - 204 

strangulated out (Fit/. 242) 201 

omentum - - - 200 

taxis in 200 

femoral ( Figs . 252 250) - - 271 

Hey ( i roves's operation (Fit). 

250) - - - 270 

local anaesthesia for (Fig. 

252) - - - - 271 


PAGE 

Hernia, strangulated femoral, Lot heisen's 


operation (Figs. 254- 258) - 272 

— - suppurating gland of Cloquet 277 

incisional (Figs. 207, 208) - 281 

— — inguinal (Figs. 242 251) - - 204 

— — — hernia en glissade (Fig. 250) 270 

— — - in infancy (Fig. 248) - - 208 

— - • - loeul amesthesia in (Fig. 242) 204 

operative technique (Figs. 

244-247) - - ^ - 264 

— - - — reduction en masse (Fig. 240) 208 

— - — retrograde (Fig. 251) - 270 

— obturator (Fig. 200) - - 282 

sciatic - - - - - 284 

sliding (Fig. 250) - - - 270 

— — umbilical (Figs. 200 206) - 278 

— — — amesthesia (Fig. 260) - 27 8 

--- - - - - congenital - - - - 216 

— - Mavo's operation ( Figs. 261 

266) - - - - 278 

1 — — - — preparation of skin - - 278 

repair of abdominal wall 
1 (Figs. 265. 266) - - 279 

Herniotomy, femoral, bladder injured 

during ..... 558 

I Herpes otieus (Fig. 707) - - 741. 742 

j Hey (d roves's method of (Ira inage m 
acute suppurative arthritis of 

hip O0l 

; - — operation for st rangulated fern - 

j oral hernia (Fig. 250) - - 270 

spinal bed ... - 404 

Hiccup, persistent, after splenectomy 174 
i post -opera! ive (F‘tj. 204) - 515 

j Hilton’s technique in axillary abscess 004 
Hip-joint, acute suppurative arthritis 

of 000 

, — amputation at (Figs. 050. 051) - 024 

j dislocation of (Fig. 010) - - 503 

j Hook, squint (Fig. 750) - - - 800 

Hooks, aural (Fig. 700) - - ‘ 58 

! Hordeolum ..... 785 

H orsley's technique lor anastomosis of 

small gut (Figs. 200 205) - 218 

Hoskins bed-elevator (Fig. 05) - - 58 

Hour-glass stomach, perforated - 108 

Howell's. Whitchurch, t ranstixion pin 

(Fig. 504) .... ;>75 

Howship-Komberg's sign in strangu- 
lated obturator hernia - - 282 

Humerus, acute osteomyelitis of - 580 

H utehinson's. J. jun., method in 
strangulated inguinal hernia 
(Fig. 247) - - - - 207 

Hvdatid evst. int ra peril oneal rupture 

of - - - - - 150 

— of Morgagni, torsion of (Fig. 400) - 417 

Hydrogen peroxide injections in 

extravasation of urine - - 580 

— - gas gangrene - - - 04.) 

in phagcdicnn - - - 44)0 

Hydronephrosis, double, anuria due to 554 
rupture of ----- 555 

Hygroma, cystic, diagnosis from cervi- 
cal abscess ... - 540 

Hyoid, wounds above - - - * r> «l 1 

Hyoscine as a premedicament in spinal 

amesthesia - - - - 17 
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Hyoscvainus and potassium citrate in 
seminal vesiculitis 

— in prostatic abscess 
Hypenemia, artificial, to resolve paro- 
tid inflammation 

Hypertrophic pyloric stenosis of infants 
(Fig. 1 13) - - - - 

Hyplnemia - - - - 791, 

Hvpolhenar fascial space, infections of 
Hysterectomy (Figs. 2 No, 2815) 

— anuria after, significance of - 

— injuries to ureter during 


I CE packs in f hyrotoxicmia - - a ‘19 

Ice-bag as placebo in renal injuries 338 
tchthyol in erysipelas - - - (591 

— and morphia suppositories in 

seminal vesiculitis - - - 385 

I leo-appendicular fossa, hernia into - 237 

lleocieealis fossa, hernia int o - - 237 

1 leoeiecostomy for obstruction of small 

gut- (Figs. 20(5, 207) - - - 220 

Ileocolic vein, ligature of, to prevent 

pylephlebitis (Fig. 137) - - 155 

lleo-t ransverse colostomy for fsecal 

fistula - - - - - 319 

— — in post-appendicular obstrue 

t-ion - - - - 232 

Ileum (see also Intestinal) 

•— occlusion of, congenita I (Figs. 22N, 

229) - - - * - - 244 

Ileus duplex arising from gangrenous 

pelvic appendicitis (Fig. 21(5) 231 

— - paralytic ( Fig. 292) - - - 312 

Iliac artery, external, exposure of 

(Figs. 577-579) - - - 5(51 

— glands, suppurating deep (Fig. 91) 97 

Imperforate anus (Figs. 22(5, 227) - 242 


Incarceration of iris in corneal wounds : 
iridectomy - 

Incisional hernia, strangulated (Figs. 
207, 20S) - 

Incompatibility of blood for trans- 


fusion . .... S 

Infants, blood transfusion in (Fig. 15) 15 

— conjunctivitis ill - - - - 78(5 

— bypertrophie pyloric stenosis of 

(Fig. 113) - - - 125 

— - intussusception, acute, in (set 1 Intus- 
susception) - 248 

— operation for - - - 218 

- -- arm ‘St I a \si a ( Figs. 231, 232) - 249 

— mastoidectomy in ... 748 

— osteomyelitis of lower end of femur 

in (Fig. (ill) - - - - 588 

Infusion, intravenous (st-e Intravenous) 1-7 

Inguinal abscess .... 994 

— colostomy (see (tolostomy) 

— hernia (see Hernia) 

Inhalation anesthesia 24 

Injection treat ment of haemorrhoids - 307 

Injury, threatened and actual gangrene 

from (Fig. (572) - - - (542 

Innominate bone, acute osteomyelitis 

of - - - - - - 592 

Insulin for ketosis - - - 316 

Interceptor for intravenous infusion - 5 


r.MJR 

Intercostal artery, hemorrhage from, 
after ernpvenm operat ions (Figs. 

418, 419)' .... 42(5 

1 nterosseous nerve, posterior. exposure 

of ( Fig . (533) - - - -(ill 

— artery, exposure in upper (bird of 

forearm ( Figs. 573, 574) - - 558 

— — posterior, exposure ol - - 5(57 

1 nterphalangeal joint , proximal, nmpu- 

t at ion at - - - - (555 

hitersigmoid fossa, hernia into - - 238 

Intestinal obstruct ion (Figs. J 75 192) 

193 212 

— — classification - - - - 19(5 

combating toxemia - 193 

laparotomy for (Figs. 17(5. 177) 194 

— of large gut (Figs. 178 192) 197 

— — eeeostmnv (Figs. 178, 

179) - ‘ - - 197 

colost- om v, left inguinal 

(Figs. ' ISO 182)- - 199 

- transverse (Figs. 183, 

184) - - 202 

mesenteric occlusion caus- 
ing - - - 210 

— — method of insert ing Paul’s 

tube (Figs. 185 187) - 204 

- --- i’anl’s operation (Fig. 

190) - - - 207 

protect ion of laparotomy 

wound (Figs. 188, 189) 205 

— — . _ ... rectal conditions causing 210 

— — - volvulus of cecum - 207 

— — — - — sigmoid (Fig. 191) - 208 

in the newborn (Fit/s 22(5 230) 

242 247 

congenital duodenal occlu- 
sion .... 242 

intestinal occlusion - 212 

occlusion of (Figs. 228, 

229) - - - 242 

st rangulatcd umbilical 

hernia - - - 24(5 

- oxomphalos (Fig. 230) - 24(5 

imperforate anus (Figs. 22(5, 

227) - - - ' - - 242 

volvulus neonatorum - 21(5 

of small gut, anastomosis of 
collapsed with dilated loop - 


annular gangrene treated 
b v invagination (Figs. 

193, 194) - - -213 

- by bands and adhesions 229 
diaphragmatic hernia - 240 

due to angulation (Fig. 

219) - - - '- 234 

hole in mesentery 

(Fig. 225) - '- 239 

peritoneum - 240 

- internal hernie (Figs. 

222 224) - - 


Meckel’s divert iculuin 
( Fig. 217) - 

mesenteric embolism 
and thrombosis (Fig. 
221) - - -' 235 

neoplasms - - 235 

volvulus ( Fig. 220) - 235 
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Joj unostomy. indications - - - 224 

— in post-appendicular obstruction - 230 

— technique {Figs. 209 212) - - 225 

Jejunum, rupture of {Fig. 172) - - 186 

Joints {see also specific joints) {Figs. 

616 629) - - - 593 607 

— acute suppurat i vo arthritis of ( F igs. 

624- 629) .... 600 

— dislocations of {Figs. 616 022 ) - 593 

— penetrating wounds of {Figs. 623- 

629) ----- 598 

Jones’s (Sir Robert) splint in acute 

suppurative arthritis of elbow - 606 

— __ — — — wrist -joint - 607 


— — — dislocation of metacarpo- 
phalangeal joint of thumb 598 
‘ Judgement of Solomon ’ method in 
strangulated hernia in infants 


{Fig. 248) ... - 268 

Jugular vein, exposure of, with carotid 

arteries {Fig. 538) - - - 527 

internal, haemorrhage from - 528 

ligation of - 527 

Jutto’s tube {Fig. 95) - - - JOl 

T r ANA VELAS sign for ulnar bursitis 
1\ {Fig. 698) ... - 662 

Kelly's method of fixing hooks to 

adhesive strapping {Fig. 54) - 50 

Konnon’s method of reducing disloca- 
tion of lower jaw {Fig. 506) - 500 

Koratie precijjitat.es - - 795, 799 

Keratosis obturans - - - 737 

Ketosis, post.-ojjerative - - - 316 

Kidd's U-tuhe for decompressing the 

bladder {Figs. 344, 351) 368, 372, 813 
Kidney (sec also Renal) 

— abdominal nephrectomy (Fig. 302) 308 

-- acute pyelitis (Fig. 295) - - 320 

— anuria from double hydronejdirosis 334 

— — — retio-renul reflex - - - 334 

— carbuncle o l' (Fig. 319) - - - 346 

— - calculous anuria - 330 

— - delivery after exposure (Fig. 298) 324 

— disease, blood transfusion and - 8 

— — evipan amesthesia contra-indi- 

cated ----- 22 

— ectopic, torsion of ( Fig. 303) - 329 

— ( xposurc by lumbar route (Figs. 

296-298) - - - ‘ - 323 

- injuries, excretion pyelography in - 337 

— - keeping the patient- at rest (Fig. 

312) - - - 338 

- — general indications (Figs. 310 

316) - - - ^ - - 336 

— — - perirenal Inematoma ( Faj . 317) 343 

— urine examination in (Fig. 311) 338 

— lumbar nephrectomy (Figs. 299, 

300) - - - - - 325 

— poririephric abscess - - - 345 

— pyelitis of pregnancy - - - 322 

jjyonephrosis (Fig. 318) - - 344 

— renal colic ----- 320 

decapsulation (Fig. 308) - - 334 

— rupture of ( Figs. 3 1 0, 3 1 3-3 1 6) 337, 339 
-- — determining presence of other 

kidney - - - - 34 1 


PAGE 

Kidney, rupture of a hydronephrosis - 335 

— — indications for exploration - 340 

— — — nephrectomy - - - 341 

— sut ure for (Figs. 315, 316) - 342 

— severe haunorrhago after nephro- 

lithotomy (Fig. 301) - - 327 

— spoilt anoous perirenal luvmatomu - 344 

— treatment of oliguria and uncmiu - 322 

— and ureter (see also Ureter) (Figs. 

295 323) - - - 320 -352 

Kirsclmer's transfixion nppurutus ( Fig. 

593) - - - - 575 

Knee-joint , acute sujquirat ivr art hr it is 

of (Figs. 624 62(5) - - - 601 

— penetrating wounds of - - - 598 

Knife, Syme’s. for amputations (Fin. 

644) - 620 

Kocher’s method of amputation at the 

thigh (Figs. 652 657) - - 625 

— — reducing dislocated shoulder 

(Fig. 621) - - - 595 


ABAT’S cardiac stimulant J8, 20, 21 


Labyrinthit is, suppurat ivo 
- Baruny's caloric, test 

— — - complicaf ions, abscess of brain 

(see Brain, Abscess of) 

— meningitis (see -Meningitis, 

Suppurnl ivc) 

— — differential diagnosis 762 

inferior vestibulotomy (Figs. 

781 783) - - * - ‘ - 

- — management of case 
Laceration (see Rupture) 

Lachrymal abscess - 

Lachrymal inn and jiliof ophohiu 
Laminectomy, incision for (Fig. 470) 

- indications lor- - 

technique (Figs. 471 475) 

Lujairotomy (Figs. 40-67) 

Bat t le’s incision (Fig. 50) 

hurst abdomen following (Figs. 

51-53) - - - - ’ - 

— - - prevention of (Figs. 54, 


7 til 
762 


763 

763 

763 

784 

782 

467 

466 

467 
36- 59 


corset (Fig. 55) - 

drainage of peritoneal cavity (Figs. 
56-67) - - 

— ex | Juratory - - - - 

— grid-iron incision (Figs. 4 8, 49) 

— for intestinal obstruction (Figs. 

176, 177) - - - ' - 194 

— mid-line incision for upper abdo- 

men (Figs. 40-43) - - - 36 

— opening flic peritoneum (Figs. 46, 

47) - - - - 41 

— jiaramedian incision lor low er abdo- 

men (Figs. 44 , 45) - - - 39 

Larynx, foreign bodies in (Figs. 751 — 

754) - - - ^ - - 721 

Laryngoscojie, E. Watson-WiUiams’s 

(Fig. 751 ) - - - - 722 

— forceps (Fig. 752) - - - - 722 

Laryngoscopy, direct, for foreign bodies 

in larynx (Figs. 751-754) - 721 

Laryngotomy (Fig. 535) - - - 524 

— for wounds of thyroid membrane - 531 
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Lush forceps (Fig. 792) - - - 783 

Lateral sinus, wounds of - - 487, 752 

Leg, nmputut ions of (Fiys. 050 007) - 024 

— exposure of arteries supplying (Fiys. 

577 500) - - ‘ - - 501 

— - thrombophlebitis of - - - 095 

Legueu, sign of - 551 

Lens, injuries of .... 7 01 

Leukoplast corset ( Fi( f. 55) - - 51 

Ligature and suture materials - - 55 

Lime, (turns of eve by - - - 788 

Lingual artery, ligature of (Fiy. 559) 529 

Litler-. Jones’s splint in neute suppura- 

art hrit is of shoulder - - 005 

— — osteomyelitis - - 589, 590 

Liver abscess, drainage of - - - 155 

— 1’u net ion deficient , evi pan amest hesiu 

cord ra -indicated 22 

needle (Fig. 104) - - - - 178 

rupture of (Fiys. 1 00 105) - - 170 

Liverpool pattern wound books (Fiy. 

51) - 31 

Local amest besia (.see also Ana stbesia) 10 
Lock -jaw due to wisdom tootb - - 504 

Loewi’s test for acute panereat it is (Fiy. 

150) 148 

London flosjtit a 1 retractor ( Fiy. 29) - 51 

Longitudinal sinus, superior, wounds 

of ------ 480 

Lotbeisen’s operation for strangulated 

femoral hernia (Fiy*. 254- 258)- 272 

Ludwig’s angina (Fiy*. 550 555) 541, 8]5 

Lumbar nepbreetomy ( Fiy *. 299, 500) 525 

puncture in brain abscess - - 771 

needle broken in spine - - 472 

to reduce intracranial tension - 470 

for spinal amest besia (Fiy*. 19, 

20) - - - - 19 

in spinal injuries - - - 405 

in suppurative meningitis - 708 

— route, exposure of kidney by (Fiys. 

290 298) - - 

Lumbrieal spaces, infections of (Fiy. 

720) ----- 077 

Lung, a bscess of ( Fiy. 424) - - * 451 

emphysema ol (Fiy*. 757. 758) - 729 

----- laceration of, luemotborax due to 

(Fiy. s. 4 25 427) - - - 452 

penetrating wound of - - - 454 

Lutein cyst , rupt ured (Fiy. 274) - 289 

Luxatio erect n ----- 597 

Lymphadenitis, suppurative, compli- 
cating furuncle of ear - - 740 

Lymphangitis (Fiy. 729) - - 058, 095 

Lym plait ic glands, cervical, suppurat mg 

(Fiy. 555) - - - - 54a 

M cIU'ILN EY'S point (Fiy. I'D - - 71 

MeEurchern’s technique for 
closed intercostal drainage 
(Fiys. 4 20 4 25) - - - 427 

Magnesium sulphate fomentations for 

boils and carbuncles - - 093 

- - in thrombophlebitis - - 095 

intravenously for spasm in 

tetanus - - - 089 

to reduce intracranial tension - 476 


PAGE 


Malar lame, depressed fracture of - 500 

Malecot catheter (Fiy. 347) - - 371 

Malignant disease of rectum causing 

intestinal obstruction - - 211 

— ovarian cyst,, rupture of - - 293 

Mandible (.see Jaw, Lower) 

Manganese butyrate in quinsy - - 717 

Manubrium, acute osteomyelitis of 

( Fiy. 015) - - ‘ - - 591 

Marsupialization of tuberculous a bsccss 

of mesentery - 07 

Mastoid emissary vein injured in 

mastoidectomy - - - 747 

Mastoiditis, acute (Fiy. s. 770 778) - 745 

— — complications (Fiy. s. 779 782) 

— — — extradural abscess (Fiy. 

779) .... 757 

- indications for operation (Figs. 

770 772) - - - - 745 

local amesthesia in - - - 747 

- operation in infants - - 748 

radical mastoid operation (Figs. 

777, 778) - - - - 753 

— - simple mastoidectomy, 

Schwart/.c’s operation (Fiys. 
773-770) - - - 749 

Wilde’s operat ion - - - 747 

differential diagnosis from furuncle 740 
Maxilla, extraction of teeth from - 510 

Maxillary antrum, drainage of (Fiys. 

739,740)- - - - 1 - 705 

— sinusitis of newborn - - - 703 

Mayo’s incision for exposure of kidney 

(Fiy. 297) - 323 

— operation in strangulated umbilical 

hernia (Fiys. 201, 200) - 278 

Meatotomy (Fiy. 389) - - - 404 

Mechanical retractor, author’s pattern 

(Fiy. 32) 32 

Meckel’s diverticulum, acute inflam- 
mation of (/’ iy. 90) - - 97 

— - causing obstruction of small gut, 

(Fiy. 217) - - - - 232 

hernia and - - - 203 

Median incision for laminectomy (Fig. 

470) - - *- ‘- 407 

nerve, exposure of - - - til 2 

— — at wrist, exposure of - - 009 

Mediastinal abscess - 437 

emph yseiiia (Fiys. 430, 431 ) - - 437 

Mediastinit is (Fiys. 432—434) - - 437 

Meibomian cyst ----- 784 

Melania - - - - - - 113 

remote severe post -operative - 118 

Mellinger eye magnet - - - 795 

Meningeal artery, middle, hemor- 
rhage from (Fiys. 478-487) - 478 

Meningitis with frontal sinusitis - - 711 

suppurative - - - - 707 

Meningocele (Figs. 402 404) - - 459 

Mercurochrome in acute osteomyelitis 584 
as a bladder wash ... - 304 

— intravenously after removal of 

gangrenous appendix - - 81 

— -- to prevent pylephlebitis - 156 

- in irrigation of knee in acute 

suppurative arthritis (Fig. 025) 003 
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Morcurochrome after operations for 

hand infections - - - 068 

Mercury oxycyanide as a })ladder wash 504 
Mer -suture for wounds of eyelid ( Fig . 

71)0) - - -' - 785 

Mesenteric abscess, tuberculous, mar- 
supialization of - - - 07 

— cyst, traumatic rupture of - - 11)1 

— embolism and thrombosis causing 

obstruction of small gut {Fig. 

221 ) 255 

- — glands, suppurating, peritonitis due 

to - - - - - 08 

Mesentery, lucmutoma of - - - 175 

— hole in, causing strangulation of 

small gut (Fig. 225) - - 251) 

— laceration of {F igs. 1 57-1 59) - - 174 

— occlusion of, affecting large gut - 210 

Meso-appendix gangrenous in appendic- 

ectomy - - - - 70 

Mesocolon, transverse, hole in causing 

strangulation of small gut - 240 

Metacarpal bones, acute osteomyelitis 

of ------ 591 

Motaearpo-phalungoal joint , incisions 

for disarticulation at (Fig. 080) 050 

— of thumb, disloeat ion of - - 508 

Metal bodies in eye (Fig. 701))- 700, 704 

Metatarsal bones, acute osteomyelitis 

of - - - - - - 501 

Meteorism due to renal injuries - - 559 

Mid-line incision for cholecyst ostomy 128 

— — obstructive jaundice - - 141 

— — perforated gastric ulcer - - 104 

splenectomy - - - - 171 

— - rupture of liver - - - 177 

- in upper abdomen ( Fig*. 40 45) 50 

Middle palmar space, infections of 

(Fig*. 710, 718) - - 074, 075 

‘ Milking ’ down an aortic embolus 

(Fig. 505) .... 5 55 

Mitchell’s method of covering large 

defects of scalp (Fig. 477) - 475 

Monk’s method of intestinal localiza- 
tion (Fig. 170) - - -184 

Moore’s (Irwin) tonsil suture needle 

(Fig. 747) - - - - 71 0 

Morgagni, torsion of hydatid of (Fig. 

400) - -‘ - - -417 

Morison's pouch, drainage of (Figs. 

02, 05) - - - - - 54 

Morphia, contra-indicated in Oehsner- 

Sherren treatment - - - 85 

— to control spasm in tetanus - - 089 

— and ichthyol suppositories in seminal 

vesiculitis - 585 

for shock from burns - - - 079 

Morrant Raker forceps (Fig. 75) - - 75 

Mouth, face, and nose (Figs. 498 528) 

495-518 

Moynihan’s gutter (Fig. 105) - - 110 

- — method of isolating the fundus of 

the gall-bladder (Fig. 117) - 150 

— operation for ruptured duodeno- 

jejunal flexure (Fig. 174u) - 189 

Mucocele ------ 785 

Mucous discharge due to pelvic abscess 90 
Muscle excision in gas gangrene - 044 


Muscle graft in suture of ruptured 

kidney (Fig. 510) - - - 

— retractors for amputations (Fig. 

045) - - - - 020 

Museulospirul nerve, exposure of (Fig. 

052) - - - - 010 

Myositis ossificans after dislocation of 

elbow - - 595 

Myringot omy in otitis media (Fig. 7(58) 742 

N ASAL bones, compound fracture 

of ( Fig. 524) - - - - 515 

sinusit is. acute ( Figs. 754 745) - 701 

— — clinical memoranda (Figs. 

754 758) - - ’ - 701 

complications - - - 704 

- — differential diagnosis - - 705 

drainage of ethmoid Fig. 745) 712 
frontal sinus (Figs. 741, 

742) - - ' - - 707 

— — . — maxillary antrum (Figs. 

759, 740) - - - 705 

sphenoidal sinus - - 714 

indications for operation - 704 

management - - - 705 

— obliteration of frontal sinus 

(Figs. 74 5, 744) - - 709 

operative treatment - 704 

Nasopharynx, foreign bodies in (Fig. 755) 099 
Neck (Figs. 528 555) - - 519 540 

abscess of, uncomplicated (Fit/. 

555) - - - - *- 545 

— brawny cellulitis of lower two- 

thirds of ( Fig. 554) - - - 514 

cut throat (Figs. 54 1, 542) - - 550 

emergencies connected with the 

thyroid (Figs. 54 4, 54 9) - - 551 

— exposure of the great vessels of 

(F/gs. 550 558) - - - 525 

fract lire -disloeat ion of ( Fig. 409) - 405 

— - laryngotomy (Fig. 555) - - 524 

— ligature of lingual artery (Figs. 

559, 540) - - 1 . ' . f>29 

— Ludwig’s angina (Figs. 550 555) - 541 

tracheotomy (sec Tracheotomy ) 519, 727 
— uncomplicated cervical abscess 

(Fig. 555) ... . 545 

wounds of t horacic duct (Fig. 545) 555 

Necrosis of phalanges in suppurative 

t enosynovit is ( Fig. 709) - - 009 

Needle for blood -collect m^ (French’s) 

(Fig. 12) - - - - 11 

Bowman’s (Fig. 798) - - - 790 

broken off in chest - 455 

in hand (Fig. 095) - 050 

liver (Fig. 1 04 ) - - - - 178 

lumbar puncture (see Lumbar 
Runet ure) 

— tonsil suture*, Irwin Moore’s (Fig. 

747) - - - 710 

— venepuncture (Fig. 7) - - - 5 

Needle-puller, modified I'rinty’s (Figs. 

58, 59) - - . ' . ' . 54 

Needles, curved, method of holding 

(Fig. 57) - 54 

— for use in emergence surgery (Fit/. 

50) - - - ’ - ' - ' - 55 
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Neeelling (see also Aspiration) 

in acute suppurative arthritis of 


ankle (Fig. 027) - - 004 

— elbow - 000 

-- hip-joint - - - <100 

- knee-joint (Fig. 024) - <101 

shoulder-joint - - 002 

wrist -joint (Fig. 020) 000 

for a snhplirenie abscess - 1 ;>7 

Neoeaine ampoules (Fiff. 1”) I s 


spinal amest lie-sin, induction of 
{Fins. IS 21) - - 

| >re veil t ion of col la pse 
treatment o( collapse - 


Xeotropine to acidify urine - - 221 

Nepenthe in after-treatment of • 1 1 1 1 1 s - 

siisception of infants - -21 

burns in children - 070 

Nephrcrtoniv. abdominal ( Fin. 202 ) .{OS 
for ureteral injuries - 240 

hicmorrhaue after - 220 

during ... - 220 

lumbai- ( Fins. 200. 200) - - 222 

partial (Fig. 200) - - 220 

in ruptured kidney, indications for 24 1 
Nephrolit liofomw haunorrhaue after 

(Fin. 201) - - - - 227 

Nephrostomy ( Figs • 204 2o7 ) - 22 1. Sl2 

in pyonephrosis (Fin. 21 S) - 244 

for urel era ! in j uries - - - 2,4 0 

\ ephro-uret era I a nasi ( a nos is ( F >g . 222 ) 220 

Nerve, optic, injuries of - - - 702 

Ner\es (.s-f'f also Specific nerves) 

divid-'d in amputations, techniipie 021 
individual, exposure of (Figs. <‘21- 

02 4) - 000 
suture of ( Fig ■ 020) - - - 00S 

and tendons (Fugs. 020 012) OOS OlS 
Newborn, acute maxillaiv sinusitis of 702 
con junct ivit is in - - - 7S0 

int ' st inn 1 obst met ion in (.mi 1 

Intestinal Obstruction )- 242 247 

- intracranial injuries in - - - 4 02 

New mow ths of small cut causim; 

obstruction - - - 222 

Nibblinc forceps (/’/)/. 4S2) - 4 S 2 

Nitrate of silver as a bladder wash 204 

- in con j inii-t i vi t is - - 7SS 

Nose bleed i ny - 2 ! 0. 217 

foreign bodies in - - 0i*i* 

in juries t o soft part s - - - 000 

nmut h , and face ( y-’/./x. 4 OS 22K) 402 21 S 
naso phar\ n\ . and nasal sinuses 

(Fins. 722 7 12) - - 0U0 7 14 

No\ ocaine as a local amest het ic - - 10 

N ursine instructions in concussion 

cast's - 472 

perforated pept ic ulcer - I 00 

Nystagmus in suppurat ive lab\ rin t hit is 702 

O HSTIf r< 'T1 \'K jaundice (sc, .laun- 

d ice, ( )bst met i \ e ) - - - 120 

( ) bt ura tor dislocat ion of liiji- joint ( Figs. 

01*;. 0IX) - -' - - 21 >2 

hernia, strangulated (Fin. 200) - 2S2 

method of hastening elosure ed 

fjccal listula - - - 2 IS 


TAGK 


( )cclusion, congenital intestinal - - 242 

of duodenum, congenital - - 242 

ileum, congenital (Fins. 22S, 220) - 244 

( )chsner-Sherren t rent merit of append i - 

eitis - - - - - 82 

appendix abscess (Fig. 82) - 80 

pancreatitis, acute - - - 8(2 

<Kdema of con j unct i va - 781 

eyelids - ' - - - - 78 1 

mastoid (Fit/- 770) - - 742 

in nasal sinusitis (Fig. 724) - - 701 

(Esophageal fistula due to cut throat 222 
( Esophagi >scope w ith force] is for ivinov- 

i ti ^ foreign bodies (Fig. 142) - 100 

(Esophagoscopv, difficulties of (Figs. 

148, 140) - - 102 

position of patient (Figs. 142. 144) 101 

technique (Figs. 142 147) - - 102 

(Esophatrus. removal of foreign bod\ 

from (Figs. 14 1121) - 100 

< )il of ea juput fbi posl -operat i ve Hat u - 

Icnce 212 

Olecranon, transfixion of (Fig. 20S) - 277 

Oliuturia. treatnant of - 222 

Omental cruft for patching perforated 

gastric ulcer (Figs. lOO. JOJ) - 107 

plug closing perform cd gastric ulcer 107 
( liiM'iit um. grcal . t orsion of (Fig. 02) - 08 

<)}icration table in ' anil-bladder posi- 

t ion ' (Fig. 114) - 128 

( )] ill 1 1m Imia neonatorum - 780 

svmpat het ic - 700 

Optic nerve injuries of ■ 702 

Orbit, abscess of - - 804. 800 

eellulitis of (Fig. 811) 802. 800, S07. 800 
and eye (Figs. 70O S11) - 7 8 1 S00 

infiiininuitiuii of - - - 80(i 

treatment (Fig. 811) - - 800 

injuries of ..... 802 

symptoms of disease s of - - 781 

< trehideet om\ - - - - -410 

()rr's amputation of lower third of leg 

(Figs. 002, 002) - - - 022 

Winnett, treatment in compound 

fractures (Figs. 200 001) - - 281 

Oscaleis, t ranstixion of (Fig. 202) - 270 

in nominal u m. acute osteomyelitis of 202 
( )steo-art !u it is of spine, failure of 

liimbar-pimet me due to - - 10 

Osteomyelitis, acute' ( Figs. 002 012) - 282 

ed carpal bones - - 201 

clavicle (Fig. 012) - - 280 

lemur (Fig. 01!) - 287 

fibula (Figs. (‘>07 000) - - 282 

frontal hemes with sinusitis - 711 

genera I eeinsielerat iems (Fig . 002 ) 282 

e » f humerus - 280 

metacarpal hemes - - - 201 

metatarsal lame's - - 201 

os iimominnlum - - - 202 

radius (Figs. 012, 014) - - 200 

scapula ----- 280 

skull ... 727 

spine ----- 202 

sternum (Fig. 012) - - 201 

tarsal hemes - - - 288 

tibia (Fig. 000) - - - 284 

ulna ----- 291 
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Otitis media, acute suppurat ive ( Fig s. 

7 07 769) 

Ovarian cysts {Figs. 274 278) - ■ 

— - — acute complications of (Figs. 

275-278) - 

— — dermoid, rupture of - 
- — malignant, rupture of 

— ruptured lutein cost (Fig. 274) - 

— — suppurating - 

— torsion of pedicle (Figs. 27a 
277)- - . - 

pedicle, slipping of ligat lire of 

Ovary, apoplectic ( Fig. 27 1) 
Oxvcyunide of mercury as a bladder 
wash- - 


P AIN in nasal sinusitis 

— ocular and orbital disease 
Palatine artery, posterior, ligature of. 

to arrest lucmorrhage after tooth 
extni.clion (Fig. 522) 

Palmar luemorrhage - - - • 

Palming the heart - - 4*59. 

Pancreas, injuries to - 

— complicating rupl ured spleen - 

- pseudo-panerea I ic cyst following 
(Fig. 1 00 ) - 

— rupture of ----- 
Pancreatic asthenia 

Pancreatitis, acute (Figs. J .*50 122) MS, i 
— — recurrence of - 

Panophthalmitis 799. 795, SOO Sill. : 
Paracentesis tvmpani in otitis media 
(Fig. 70S) - - - - 

Paraduodenal fosstc, hernia into ( Fit /. 

222) 

Paraflin bath in hand infections - - < 

Para'ysis of bladder, acute retention 

due to - - - - i 

— facial - - - - - - 

— flaccid, due to spinal injury - 
Paralytic dens (Fig. 292) 

Paramedian incision in appendiceetomy 
condemned - 

— — choieeystostomy 

for eomplieat ions of ovarian cyst s : 
— — in intussusception of infants - : 

— for lower abdomen (Figs. M, 15) 
in obstructive jaundice 
for rupture of bladder - - I 

in ruptured ectop'c gestation - : 

- - for splenectomy 

volvulus of sigmoid - - : 

Parapharyngeal abscess - - - 

Paraphimosis (Figs. 293, 294) 

Paronychia (Figs. 721, 722) - - < 

Parotitis, acute suppurative (Figs. 

512, 514) - - - - 

Part urit ion, general peritonit is following 
Paul’s operation in intestinal obstruc- 
tion (Fig. 190) - 

— — for perforated diverticulitis of 
colon with peritonitis - 

— tube, method of inserting (F'kjs. 1 S5 
187) - - - 

Pelvic abscess, drainage per rectum 
(Figs. 87 89) - 


Pelvic operation, injuries to ureter 
dining - 

Penetrating wounds of eve (Fig. 80J ) - 
— - — treatment (Figs. 802 809) - 

— joints (Figs. 022 - 029) 

Penile clamp to arrest severe bleeding 
from t lif' nose (Fig. 525) - 
Penis (see also I’rethra) (Figs. 2S9 
295) - - - ' - 

acute balanitis - 
complications after circumcision 
(Figs. 290 295) 
fracture of - 

Incniorrlmge after internal urethro- 
tomy 

from urethral chancre 
ineafotomy (Fig. 3*89) - 
paraphimosis (Figs. 292. 29-1) 
peri -uret lira! abscess 
persistent painful priapism (Fig. 

295) - - 

phagedrena ----- 
strangulation b\ rings - 
and uret lira ( Figs. 207 -295 ) - 2s7. 

Perforated carcinoma of stomach 

divert icul it is of colon with localized 
abscess ----- 
peritonitis 

mist rie ulcer (st r (Just rie I'leer) 
mist rojej una I ulcer 
bom -glass si c mini'll 
Perforation (see ais <> Pupture) 
of bile-duct 
eiecum in cjeeostomv 
cornea, eomplieat irig eon > unet i\ it is 
gall-bladder - - -" 

inlhuned duodenal diverticulum 
ureter due to stone 
Perforator, bladder (Fig. 2tS) 
Perieardiot om\ for p\ operieardium 
(Figs. 429. 440) - 

I’eriehondrit is, suppurativ e (Fug. 701) 
Perigastric abscess - - - 

Perineal drainage in incomplete rup- 
t are of bulbous uret lira 
luemal cilia ( Fig. 20 s ') - 

Peri lie j ih rie a I iseess 
Perineum and buttocks, burns of 
Periesl eolliyelll IS (ut ( )steom vellt Is) 
Periostitis of orbd - - XUO. S07. 

Per ipheral t hronihosis 
Perirenal haunatoma, spontaneous 
t nmmat ie (Fig. 2 17) 

Perisinus abscess - 
!‘eritoiieal ( a re moma t osis, different ia I 
diagnosis from t uhcreulosis 
cavity, drainage of, Kow lei s posi- 
tion (Figs, ti l 07 ) - 

indiea t ions - 
lengl ii of t ime 
materials ( Fig. 50) 

A) orison ’s pouch (Figs. <i2. 02) 
supra pubic (Figs. 59, 00) 
bladder injured during 
tube lost in ( Fig. 01)- 
ellusion after splenectomy 
Peritoneum, closure of, after femoral 
herniotomy (Figs. 250, 257) 
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Peritoneum. holes in, causing strangu- 
lation oC small gut - - - 240 

- met hod of opening in incisions ( Figs. 

40, 47) - - - 41 

I Vril onit is (Figs. OS 70) - - -00 09 

due to necrobiosis of uterine lihroid 

(Figs. 2S2, 2S4) - - - 207 

perforated typhoid ulcer - - OS 

perforat ing foreign body (Fig. 70) OS 
suppurating mesenteric glands - OS 
general. following parturition or 

a l>ort ion ----- f} a 
grave oo 

after-treatment - - - 0.4 

a n:est hesiji in - - - til 

opera! ive technique w hen 

locus uncertain - - til 

subsidiary operative meas- 
ures ( A 'iy. OK) - - - 02 

wit h appendicil is - - 92 

eonococcnl ----- t)0 

pneumococcal - - - 04 

primary streptococcal - - 05 

t uberculous. acute - - - 00 

with perforated diverticulitis - 95 

Peritonsillar abscess ( A’5/. 749) - - 717 

Peri lire t hral a bscess wit h ext ra vasal ion 

( Figs. .*550 5 0.4) - - - 5 7 S 

penile abscess - 4 < > 7 

Pcrnasal antrostomy ( A’ 5/. 759) - - 7<)5 

Peroneal artery, exposure of (Figs. 

5 S 9 5S0) - - - 505. 507 

Peroral antrostomy (Fig. 7-10) - 700 

Peroxide injections in extravasation of 

urine ----- 5, so 

lias uannrene - 045 

in pbanedama - - - - 400 

Persistent hiccup, post. -operative ( A7</. 

24 4) - - - - 4 1 •> 

painful priapism ( Ftg. 595)- - 407 

Petit's tourniipiet in control oflneinor- 

rliane in amputations (A 'it/. 040) 020 

Phagedena ..... -loo 
Phalanx ( vre also Finger) 

second, amputation at - - - 055 

- t ernn mil . a m put a t ion oft Figs. 0S7, 

OSS) 054 

necrosis of. due to pulp infection 

( Fit/. 7 11)- - - - 07 2 

of thumb, with flexor tendon, 

avulsion of (A'/ g. 092) - - 050 

Pharynx (Figs. 7 10 750) - - 715 720 

- lucrnorrhugr from (Figs. 740 74S) - 715 

- suppuration in. in parapharyngeal 

abscess - - - -- - 719 

quinsy ( Fit]. 7 4 9) - - - 717 

retropharyngeal abscess (Fig. 

750) ’- - - - '- 719 

‘hillips’ cat heter ( Fit/. 540) - - 507 

Milegmonous gust rit is ( Figs. Ill, 112) 122 

Miosphate, acid ammonium, to acidify 

urine - - - - - 52 1 

Miotophobia and lachrymal ion - - 782 

Mirenie nerve, alcohol into, for post - 

o pern t ive hiccup - - - 51 0 

Pilcher’s Img for controlling haunor- 
rliage after pros! atect oinv ( Fi(j . 

504) - - ’- 5 K 5 


PACE 

Piles (sec {hemorrhoids ) - - - 500 

Pin-hole meal ns, mentotornv for ( Fi<j . 

589) - - / 404 

Pinna, lacerations of - 500 

Pins in the gut, technique of removal 

(Fig. 152) - - - 100 

! Pit nit t in to relieve pain in pyelitis - 520 

j Plaster jacket for spinal injuries ( Fins. 

400,4 07)- - ’- - ' - 401 

j Plastic surgerv of degloved hand (Fig- s. 

075 077) - - - . ' . 047 

Pleura and lungs, wounds of (Figs. 

425-427): - - - ' - 452 

Pleural effusion after splenectomy - 174 

reflex ' - 419 

Plug, omental, for closing perforated 

gastric ulcer - - - - 1 07 

Pneumococcal arthritis, drainage con- 
tra-indicated in 001 

peritonitis ----- 04 

Pneumonia, post -operat ive (Fig. 295) - 515 

i Pond depressed fracture of skull (Figs. 

490.497)- - - - ' - 492 

Popliteal ar tery, exposure of lower third 

(Figs. 585, 584) - - - 505 

upper half ( Fig. 582 ) - - 504 

Portal py.'cmia (Figs. 1 54 157) - - 152 

j Post -aural (edema (Fig. 770) - - 745 

Post -operative complications (Figs. 

292 294) - - - - '.511-519 

— acidosis - * - - - 510 

fa -cal fistula - - - 517 

flatulence - - - -511 

paralytic ileus (Figs. 292) - - 512 

persistent hiccup (Fig. 294) - 515 

pneumonia (Fig. 295) - - 515 

retention of urine - - - 514 

thrombosis and embolism - 511 

ha'inorrhage after cholecyst eetomy 158 
mehena - - - - -118 

priapism ----- 405 

scrotal lnematoma - - - 411 

Postage-stamp method of repairing 

wounded sinuses - - 487. 490 

'Potassium acetate for post -operat ive 

urine retention - - - 514 

citrate to alkalize urine - - - 521 

and hyoscyamus in seminal 

vesiculitis - - - 585 

Posterior eolpotomy (Figs. 279- 281 ) 295 

interosseus nerve, exposuorc of ( Fig. 

055) - - - - '-Oil 

Postural treatment in strangulated 

external hernia - - - 200 

Post lire in impending death under general 

amest liesia 24 

Pouch of I )ouglas. drainage by posterior 

eolpotomy (Figs. 279- 281) - 295 

Morison ’s, drainage of ( Figs. 02, 05) 54 

Precordial packs in impending death 

death under general aiuosthesia 25 
Pregnancy, appendicitis in - - 95 

extra-uterine (Figs. 270-272) - 285 

without rupture or abortion 

( Figs. 275) - - - - 289 

— pyelitis of ----- 522 

Priapism, persistent painful (Fig. 595) 407 

— - post -operative - 405 

K. s. *,53 
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iw<; k 

Refrophary nuya I abscess (/•'iff. 750) - 710 

Rat rosterna I adciioma, luemorrhaj^e into 550 
Rat /ins, cave <>f, drainage of. in int ra- 
p'd vie rupture of ureihra 504, 401 
- a\ t ra viinii t ion ol’ m iiir into 

(Fig. 574) - - 505. 574 

Rib, first , acuta osteomyelitis of - - 502 

— resection for drainage in cinjtyfinii 

(Figs. 4 OS 4 I 7) - - 420 

shaai’s, Salioaina kers (Fid. 414) - 425 

Richter's hernia (Fig. 252) - - - 271 

testicular symptoms due to (/'iff. 

401) - - - 414 

R inker's sol ut ion for int ravenous in fusion 5 
Rosa's. Cooper, inflating j >1 u jz. with 

inflalor ( Fit} . 520 ) . - - 517 

Rothera’s test for aeeto-aectie acid ill 

urine - - - - 510 

Rupture (.vrr atsu ITemm: Rerforut ion ) 

of bladder (Figs. 524 52S) - - 555 I 

ext i’ll peritoneal (Fig. 525) - 557 | 

intra-extra-peritoneal - - 55H 1 

int raperitoiaail (Fiff*. 524, 527) 555 i 

choroid - - - - 702 


dermoid ovarian cyst - - - 205 

duodenojejunal flexure (Fi</. 174) - J SO 


duodenum ( Fig. I 75 ) 


1 87 

eve ( Fnf. SO 2 ) 


700 

ya 1 1 -bladder - 


181 

by dal id cy st - 


1 50 

hydronephrosis 


555 

infest ine ( Fig*. J 70 174) 


1 84 

iris ( Fig. 800) 


701 

jejunum (Fig. 172) 


1 SO 

kidney (si r |\ idliey ) 

5 57, 

550 

la fee intest me 


1 On 

h\ er ( Fig*. 1 00 1 05 ) 


170 

lutein cyst ( Fig. 274 ) 


2 SO 

malignant ovarian cyst 


205 

mesenteric cyst, traumatic 


101 

mesentery (Fig*. 157-150) 


1 74 

pancreas 


170 

- spleen (.si r Spleen ) 

- 100 . 

ISO 

splenic \ ein - 


175 

t raumut ic, of bile-duels 


1 S 1 

tubal pregnancy (Fig*. 270 

272) - 

2 85 

tympanic membrane 


750 

m et er. t ra uma t ie - 


517 

m et In a ( *rr [ ' ret lira ) 


505 

Russell's viper venom in lucmoj 

>hilia - 

oso 

Ryle's stomach tube (Fig. 05) 


loo 

f'' \ Fb'TY-1‘1 X in bronchus 

750) 

(Fig. 

72S 

— - closer ( Fig. 754 ) 


724 

in nasopharynx (Fig. 755) 

- 

700 

(esophagus ( Fig. 140) - 


104 

Sf . Mark's apparat us for bladder irriya- 


t ion ( Fig. 557 ) - 


504 1 

Saline and udueose as a diuretic 


522 j 

- hypertonic, intravenous, to i 

•educe 


int racrunial tension - 

. 

477 

— infusion (*vc also Intravenous In- 


fusion ) 



— a ft er opera! ions for general peri - 


1 oni t is - 


05 

— -- fo combat intestinal toxic 

min - 

105 


Saline, isotonic intravenous 

per rectum in intracranial injuries 
in newborn .... 
transfusion in ruptured ectopic 
uestation .... 

— in treatment of acute dilatation of 
stomach ..... 
burns ..... 
Salpingitis, acute .... 

! Salvuusan in treat menl of anthrax 
Saphenous vein, internal, for blood 
transfusion in infancy (Fiff. 15) 

| Sarcoma, choroidal .... 
Sargent 's depressor (F 'ig . 50) 

Scalp, avulsion of .... 
on shaving of .... 
wound of. general manazena nt - 
— with loss of substance (Fig*. 

47b. 177) - - - 

Sennas Spicer's peroral ant rostomv (Fiff 
740) - . . .' 

Scapula, acute osteomyelitis of - 
Scarlet fever anti-toxic serum in septi- 
caemia ..... 
Scarpa's triaiurle. fullness in. in strangu- 
lated obt urat or hernia 
Schoema ker’s rib shears (Fig. 414) 

Schv art '/.e's opera 1 ion in acute mastoid - 
it is ( Fig*. 775770)- 
Sciatic artery, exposure of ( Fit f*. 
588-500). - - - 

dislocat ion of hip-joint ( /•’ iff . 0 1 0 ) - 
hernia, stran^ulaled 
nerve, exposure of (Fiff. 054) 
Scissors, de \\ ecki-r's { Fit/. N07 ) - 
Sclera, rupt ure of ( Fiff. 802) 

wounds of ..... 
treatment .... 
Sclero-corneal wounds (Fit/. sol ) 

treatment .... 
Scrotum (.vf ■ Testis) 

Self-retaining catheter (Fig. 520) 
Semilunar cart ila^e. internal, displaced 
Seminal vesicles, prostate, and bladder 
(Fiff. *. 524-500) - - 555 

vesiculitis, acute (Fig. 500) 

Senile I'anerene ( Fit/. 07 1 ) - 
Sept ieaunia. st reptococcal - 
Serum, ant i-uas-ganjirene. after append! 
cectomy ----- 
in intestinal tox.emia (I' iff. 175) 
prophylaxis in compound fractures 
shock 

treatment in tetanus 
Sherwood's ampiita t ion of finyer ( Figs. 

OS 5 tiso ) - - - - 

Shield. Muller's, for protection of eye 
(Fig. 700) - - - 

Shock, anaphylactic - 
due to spinal injury 
in perforated eastrie ulcer. methods 
of combat ine .... 
Shoulder-joint, acute suppurative ar- 
t hrit is of ----- 
- amputation at (Fig. OtiS) 
dislocation of f Figs. 020 022) 
Siderosis bulhi .... 700, 

Sigmoid colon, volvulus of (Fig. 101 ) - 


•AO k 


405 

285 

I 05 
070 
204 
001 

15 

805 

51 

475 

477 

474 

475 

700 

580 

085 

28 5 
425 

740 

571 

505 

284 

012 

70S 

700 

704 
700 

705 
700 

558 

50 S 

5 SO 
585 
041 
0S5 

81 

105 

084 
OS 7 

051 

787 

084 

405 

104 

005 

057 

505 

705 

208 
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Sigmoid sinus, Inrorntion of - - 752 

— — thrombosis of (Fig. 7S0) - - 758 

•Sigmoido-reet al intussusception of old 

])(*o|)l(' ----- 209 

Sigmoidoscopy in volvulus of sigmoid 208 
Signo de Legueu - 2.91 

(Silver, colloidal. in meningitis - - 7 t»i> 

- nitrate as a bladder wash - - 204 

- — in eon j unet ivi I is - - 788 

•Sinus, (tavornons, and carotid artery, 

aneurysm of - 805 

•— — thrombophlebitis of (Figs, 400, 

500) ----- 407 

- thrombosis of (Figs. 501 ) 407. 807 

- lateral, wounds of - - - 487, 752 

— — - thrombosis of (F'kj . 780) - - 758 

— superior longit udinal, wounds of - 480 

Sinusitis, nasal (see Nasal Sinusitis) - 701 

Siphon cvacuator. ( at heart "s (Fig. 228) 257 

Sitz bat hs for acute balanitis - - 400 

Skiagraphy (see X-rays) 

Skin of penis, ret met ion of, due to cir- 
cumcision .... 405 

— preparation of, for umbilical herni- 

otomy ----- 278 

— .sterilization of .... 25 

Skinned hand (Figs. 075 077) - - 010 

Skull (see also Head) 

- fracture of base of - - - 492 

- compound depressed (Fig. 494) 490 

depressed pond (Figs. 190, 497) 492 

simple depressed (Figs. 489 492) 487 

— osteitis of (Fig. 779) - - - 757 

Sleeve amputation (Fig. 049) - - 022 

Sodium bicarbonate after jcjunoslomv 

(Fig. 212) - -* - '- 220 

— for ketosis ... - 210 

citrate, preparation of solution 

( Fig. II)- - - - - 11 

sulphate as a diuretic - - 222. 812 

Spungnro's incision (Fig. 420) - - 440 

Sparklet resuscitator for administering 

H), (Fig. 294) - - - - 215 

Speculum . eye ( Fig. 804 ) - - - 798 

slolled rectal (Fig. 291) - - 209 

Spencer Wells" bracket table (Fig. 28) - 20 

forceps (Fig. 27) - - - 20 

Sphenoidal sinus cannula, I\ Watson 

Williams’s (Fig. 785) - - 772 

drainage of - - - - 714 

Spigot, vulcanite, for use in colostomy 

(Fig. 181) - - - -201 

Spinal mnesthesin (see Amesthesia) - 17 

bed. Hey (1 roves’s - - - 404 

— lesions causing acute retention of 

urine ----- 270 

Spine (Figs. 102 475) - - - 459 472 

— acute epidural abscess - - - 472 

— — osteomyelitis of - - - 592 

- fracture-dislocation of (Figs. 408, 

409) - - - ^ - - 105 

— injuries of ( Figs. 405- 4 75) - - 100 

— - broken lumbar puncture needle 

in spine - - - - 472 

— laminectomy for ( Figs. 470 475) 407 

- meningocele (Figs. 402 4 04) - - 459 

— osteo-art lu it is of. fa ilure of lumbar 

puncture due to - - ] 9 


PA (,'K 


Spine, signs of severe injury - - 402 

Snli't'ti. iiiffi vn 1 of ( Fg/. 155) - - 109 

complicated by pane rent ic lesions I 80 


complies! ions a Her opera! ion - 174 

operation for (Fag. 150) - - 171 

Splenectomy for rupture ol spleen 

(Fig. 150) - - - 171 

Splenic asthenia after splenectomy 174 

vein, nipt lire of - - 1 7 2 

Splint for spinal IVnclures - - - 404 

— testicles (Fig. 290) - - - 4 12 

— use in intravenous injections (Fig. 

22 ) - - - ' - - 22 

Spontaneous perirenal lueiuatoma - 244 

Squint hook (Fig. 809) - - - 80 1 

Stab wound of lung - 424 

Staff, Wheelhouse’s ( Fig. 288) - - 404 

St aph vloeoeeus aureus in perinephric 

'abscess 24 5 


Staphyloma, anterior - - - - 788 

Stay-knot, llallance’s. for ligature of 

arteries (Fig. 550) - - - 547 

Stenosis, hypertrophic pyloric, of in- 
fants ( Fig. 112) - 1 25 

Stercolith causing obstruction ol small 

gut - - 224 

in rectum causing obstruction - 211 

Sterilization of skin - - - - 25 

Sternum, acute osteomyelitis ol (Fig. 

015) - - - - 591 

St it eh . ’ t brer -in one frame I ( Fig. 290 ) 4 05 

St munch (see also ( last l ie ) ( Fogs. 92 I I 2 ) 

100 120 

iicii t e d ila t a t i< tn ol ( Figs. 90. 97 ) I 02. 8 12 
suppurative cellulitis of (Figs. 


111.112) - - 122 

aspirat ion of ( Figs. 92. 94 ) - - 100 

to combat intestinal toxemia 192 

emit inunus drainage of ( Fius. 95. 8 I 2 ) 

101, 811 

foreign bodies in - - - 1 07 

hour-ghiss, perforated I 08 

perforated carcinoma of - - 1 09 

tube, Kyle's ( Fig. 92) - - - 100 

Stovaine spinal amest hesia in intussus- 
ception of infants (Figs. 221, 

222) - - - ‘ - -248 

Strangulated congenital umbilical 

hernia - - - - -2 10 

— external hernia (see Hernia) - 200 284 

and prolapsed iuemorrhoids (Figs. 

290,291)- - - - 200 

Strangulation of penis by rings - - 408 

St rept ococcal peritonitis, primary - 05 

-- septicaemia ----- 085 

Stricture of rectum causing intestinal 

obstruction - - - -211 

Strychnine injections for overdose of 

barbiturates 22 


Styes - - - - - 782 

Subclavian and axillary arterial trunk, 

exposure of (Figs. 507 509) - 554 

Subcutaneous cellulitis - - - 092 

Subdural lueniorrhage (Fig. 488) - 485 

Subglutcal Ineinntomn ( Figs 588, 589) - 57 1 

Subphrenie abscess (Figs. 128 140) - 150 

Subtemporal decompression in cerebral 

irritation - - - 478 
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ace 



T- 

ACE 

Sue 

ion a pparat us for d 

uodenal (i 

st ula 


Tendons, divided, union 

of 

( Figs. 



( Fig. 105) 



I 12 

0.45-042) - 



014 

Suit 

oration, goitre causing {Figs. 

54 5 


method of lenythetiiny 

(F'ig 

041 ) 

017 


54 7) 



540 

and nerves (Figs. 040 

04 2) 

OOS- 

til S 

Sul, 

ilia t e of sodium as a 

diuret ie - 

- 

422 

t ransplant at ion of ( Fig 

040) 


017 

Sup 

■rior lormit udinal sinus, wounds of 

4S0 

Tendon -silent hs. flexor, of 

hand 

(Fig. 


Sup 

pura t iny cerviea 1 1 y 

nphnt ie y 

mills 


094) 



000 


(Fig. 555) 



545 

Tenonitis - 



S07 

S», 

purat ion followiny < 

ut throat 


542 

Tenosynovitis of hand (si 

V Hai 

d) - 

0 5K 

Su, 

purat i\ e art In it is (s 

'c Arthrit 

is) - 

000 

Test, Jiuruny’s calorie, in 

abyrinf hitis 

704 

•ellulit is of st oinaeh 

( Fig s. 1 1 

112) 

122 

j lor yanyrene 

- 


040 


m e n i 1 1 y i t i s 



707 

Loew i’s, for panereat it i 

s (Fig 

1 40) 

MS 


> t i t i -> media (Figs. 

7 07 709) 


741 

bbiec-ki-nstedt ’s. in sk 

[in< »id 

sinus 



>a rot i t is ( Figs. 5 1 4, 

511) 


505 

thrombosis 



759 

Su, 

ra pul tie eat het eri/.al 

ion (Figs. 

440 


Testis (Figs. 490. 400) 


410 

4 1 S 

451) 



470 

acute epidemic funiru 

itis 


4 J 4 


• V'U nst omy , after 4 

•rat nu'iit 

(Fig. 


epidid vmo-orehil is 

(Figs 

490 



440) 



404 

499 ) 



411 


for luemorrhaue 

after i ut 

Tllll 1 


append,, yes of. torsion 

>f ( Fh 

f. 4:i0) 

417 


uref hrot om \ 



407 

fullv descended, torsion of 

( Figs. 



indi'Mt ions 



459 

101 401) 



414 


in i 1 1 1 ra pelvic ruj 

t ure of urt 

•t lira 

494 

luemitoeele 



410 


in ruptured hu 

1 bolts un 

t lira 


idiopat hie yanyrene of 

serol mn 

4 17 


(Figs. .40 9 474 

490, 

494 

inpiries and laceration 

- of 


410 


t ee I ill l< pie ( Figs. 

44U 445) 


459 

mu Ideseended . torsion 

>! ( Fi< 

. 4 05) 

4 1 0 


1 ra i nil y. > of 1 .ladder 

in spinal 

•ases 

4 04 

orehidectoiny 



410 


in mtesiinal rupt 

ure 


1 S5 

post -opera! i\ e serot al 1 

uematoma - 

41 1 

1 

lenloneal drainage 

( Figs. 59 

00) 

54 

splint for ( Fig. 490) 



412 


bladder in ] ur« 

■d during 


45s ; 

torsion of, causes (Fig. 

4 00) 


4 14 


blind in pent 

onitis 


0O 

Tetanus 



0S7 

1 

min t ure in anil e r 

■tent ion (Figs. 


eoinplieat iny eompi.um 

1 fraet 

un s - 

5 so 


472.454). 



474 : 

l et am . yast rie 



1 14 

Sun 

tiea 1 emphysema ( F 

g. 429) 


4 40 j 

Thenar space, infections 0 

f ( Fig 

7 1 5- 


S 1 1 1 1 

U<‘ ot < 1 ; \ 11 led tendon 

s ( Figs. 04 

04S ) 

015 ' 

717) 


072, 

075 

1 

lean w omul ( Fig. 4. 

57) 


441 : 

Thiyli. amputation throuyl 

( Fills 

. 052 



mil ligature matern 

ds - 


45 1 

057 ) 



025 


• f nerves ( Fig. 040) 



oos 

implant at ion of deylov* 

■d hand into 



or rupt lire of kidn 

y (Figs. 

415- 


(Figs. 075 077) 



0)47 


4 10) 



44 2 

skin-flap from, in amj.utation at 


Su i 

1 -.July s anterior u 

ret Ilia »sro| 

>r ill 


wrist (Fig. f.7o) 



04S 


use ( Fig. 4s ) ) . 



4 02 

riinniMin's (Sir StClair) 

met || 

od of 


Svn 

ic's amputation ( F'i; 

is. 004 00 

1 ) 

044 

traiupul traeheotomv (F'/i 

t. 544) 

5 0 0 

1 

-mile for a m put at iot 

s ( Fig . 0 1 

f ) - 

020 

Thoracic duet . wounds of 

Fig. 

.4 4) - 

544 

Sy n 

11 hi t In t ie art hnt is 



000 

Thoracotomy for luemoi 

rh a ye 

fn an 



1 p 1 1 1 h a h n 1 a - 



790 

limy (Figs. 4 25 4 27 

) 


442 

Syri 

nyiny t 0 remove fore 

on h< a lies 

in ear 

74s | 

'Thorax (Figs. 407 45S) 


419 

4 54 






ahseess of limy (Fig. 4 

-4) 


4 41 


] acute empyema (.sec Kmpyema) 

' I A M I *< > N A I ) M. limit (Fig. 445) - 4.49 ! air embolus (F'ig. -4 “i S ) - - - 454 

Tiinuif ami treatment of hums j aspirat ion of (Fig. 407) - - - 419 

( Fig . 724 720) - - - 979 i mediast inal emphysema ( Figs. 4 40, 

Tarsal lamest, acute ostoomyclit is of - f>SN 441 ) ..... 447 

Taxis in st ranyidatcd external hernia - 21*0 j mediast itiil is and mediast inal abscess 

inguinal hernia in infane\ (F'ig. (h'igs. 442 444) - - - 447 

24 S) - - - - 2('*S needle broken nil in - - 445 

Teale’s probe-pointed ^uivri ( F'ig. 41*4 ) 4S4 ‘open ' ..... 444 

Teeth. (‘Xlrartinti of (F'igs. 5lS. 519) 509 poricardiot omy for pyopericardium 

eontiimed lurniorrhaye altor ( Figs. 449, 440) - - - 444 

(Figs. 520 522) - - - 511 pleural retlex .... 419 

front, dislodged, iv implantation of 50S surgical emphysema (Fig. 429) - 440 

wisdom, trismus duo to - - 504 t raumat io asphyxia (F'ig. 42S) - 440 

Tumporo-spltunoidal loho of hrain, 'I’rondolon hurt's operation for pul- 

oxplorat ion of (F'igs. 7S0 7SS) 774 limitary omhoius ( Figs. 44 1—457 ) 444 

Tendon, flexor, with terminal phalanx w minds of heart (F'igs. 4 45 44S) - 449 

of t liumh, avulsion of ( Fit/. 092) 050 luny and pleura ( F'igs. 425 427) 442 

Tendons divided in amputations, tech- Threatened pin^rene from injury (F'ig. 

nupie ..... (>2I 072) ..... 042 

below the wrist {Fig. 042) . 017 Throat, cut {Figs. 541, 542) - - 540 
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v a <; k 

Thrombophlebit is - - - 695 

— of cax'iTiious sinus (Figs. 499. 500) 497 

Thrombosis. oHvrrnmis sinus ( Fig. 501 ) 497 

— and ombolism, post -opera! ivc* - ‘111 

- peripheral ----- 09. *1 

of sigmoid sinus (Fig. 780) - - 75S 

Thrombotic pile - .‘JOS 

Thrombus forceps, Trendelenburg's 

(Fig. 4 51) - - - - 450 

Thumb, inetacarpo-phulangcal joint of, 

dislocation of - 59S 

- mul ilations of (Figs. 089-692 ) - 055 

and radial bursa, suppurative teno- 

synovitis of (Figs. 700 704 ) - 00,’J 

Tli vro-n denoma, haunorrhage into (Fig. 

544) 554 

Thyroglossal cyst , inflammation of (Fig. 

549) ' 540 

Thyrohyoid membrane, wounds of - 551 

Thyroid arterv. superior, exposure of 

(Fig. 54 S) - - - - 559 

— cartilage, wounds of ( Fig. 542) - 551 

- gland, cyst adenoma of, haunorrhage 

into (Fig. 544) - - - 554 

— - emergencies connected with 

(Figs. 544-54 9) - - - 554 

Thyroidectomy, partial, luemorrhnge 

aft. or ( Fig. 548) - - - 55S 

Thyroiditis, acute (Fig. 549) - - 540 

Thy rotoxaonia , post -operative - - 559 

Thyroxine sensitivity, post -opera t ive 

thrombosis and - - - 511 

Tibia, osteomyelitis of (Fig. 000) - 5N4 

translixion of (Fig. 590) - - 570 

Tibia I artery, anterior, exposure of 

(Figs. 5S5, 5N4, 587) - 505, 509 

- posterior, exposure of (Figs. 

5X5-580) - - - 505, 507 

Time factor in impending death under 

amesthesia. 24 

Toes, amputation of (Fig. 007 ) - - 050 

Tongue, acute glossitis (Fig. 525) - 514 

wounds of ----- 515 

Tonsil haemostatic forceps. Kadie’s 

(Fig. 74 S) - - - - 710 

— suture needle, Irwin Moore's (Fig. 

747) 710 

Tooth (.see. Teeth) 

Torsion of an ectopic kidney (Fig. 505) 529 

- Fallopian tube (Fig. 27 8) - - 292 

— gall-bladder - - - -157 

— - great omentum (Fig. 92) - - 98 

— - ovarian podiele (Figs. 275 277) - 290 

— testis (Figs. 400, 405) - - 414, lit* 

‘ Tour de limit re ’ (Fig. 04 7) - - 022 

Tourniquet in control of haemorrhage 

in amputations (Fig. 040) - 020 

— dressing of vaseline gauze for circum- 

cision (Figs. 591, 592) - - 405 

— vein (Fig. 2) - - - - 2 

Toxaemia of burns, treatment of - 679 

— intestinal obstruction, met bods of 

combating - - - - 195 

Trachea, dimensions of (Fig. ir>r>) - 725 

— foreign bodies in - - - - 725 

— stabbing the - 525 

— wounds of ----- 552 

Tracheal dilator (Fig. 528) - - - 519 
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Tracheotomy (Figs. 52S 554) - - 519 

amesthesia in ... - 519 

-- in desperately urgent eases - - 525 

— Digby's technique (Figs. 551- 555) 521 

indications for - - - - 727 

posit ion of patient. (Fig. 550) - 520 

tranquil (Fig. 554) - - - 522 

Transfixion apparatus. K irschner's ( Fig. 

595) 575 

of femur, lower end of (Figs. 595, 

597) . 575, 576 

— olecranon (Fig. 59S) - - - 577 

— os ealeis (Fig. 595) - - - 576 

— - pin, Whitehureh 1 low 'ell's ( Fig. 594 ) 575 

of tibia (Fig. 5 96) - - - 576 

Transfusion, blood (see Flood) 
'Transillumination in nasal sinusitis - 705 

Transpleural drainage of subphrenie 

abscess (Figs J 59, 140) - 1 *>7 

— incision for rupture of liver - - 177 

Trans-sternal pcrieardiotomv (Figs. 

459, 440) - - 44 4 

Transudation of bill through the gall- 
bladder - - - - 1 4 < 

Transverse incision for choleevst ostomy 

(Fig. 115) - - ‘ - - 129 

- in obstructive jaundice - - 14 1 

for splenectomy - - -1/1 

subphrenie abscess - - I ' 

Traumatic asphyxia (Fig. 42S) - - 4 56 

- haunoperit oneum - - - - 16S 

- perirenal Inematoma (Fig. 517) - 545 

rupture of bile-duets - - - LSI 

Trendelenburg's ope rat ion lor pulmon- 
ary mn bol us ( Figs. 4 4 1 457) - 444 

position in ruptured ectopic gesta- 
tion ----- 28. > 

thrombus foreops (Fig. 451) - 450 

Trephine, modern pattern (Fig. 485) - 482 

Tripod incision for scalp wounds (Fug. 

4 76) 475 

Trismus due to wisdom tooth - - 504 

Tubal pregnancy , rupt uro of ( Fug. 2 7 < > , 

— without rupture or abortion 

(Fig. 275) - - - - 289 

Tuberculous peritonitis, acute - - 66 

Tympanic membrane, bulging of, in 

otitis media. (Fig. 7<»7) - - 741 

- - rupture of - - - - 759 

Typhoid fever, rectal luemorrliage in 

mistaken for 1 intussusception - 259 

- ulcer, peritonitis due to perforation 

of - - - - - - 68 


U LCER of cornea - 796 

complicating conjuncti- 
vitis - 788 

— duodenal, perforated, simulating 

appendicitis (Figs. 105, 104) - I 1 0 

— gastric (see (Jastric) - - - 105 

ga.st rojcjunal, perforated - - 109 

typhoid, peritonitis due to perfora- 
tion of - - - - - 68 

Vina, acute osteomyelitis of - - 591 

Ulnur artery, exposure in lower third 

of forearm (Fig. 575) - - 560 
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Ulnar artery, exposure in upper third 


of for 

earm (Figs 

. 770. 77 

1 ) 

- 

778 

bursitis 

(A’/V/.v. 097 

099) 


002, 

000 

nerve at 

elbow ( A 'it/. 00 1 ) 


- 

009 

wrist 

, exposure 

of 



009 

mbilical h 

ernia (see 

1 lernia ) 


24(i, 

278 

rieinia , Ire 

atment of 




022 

rcter, anastomosis t 

o kidne; 

v (/■ 

’"/• 


020) 





070 

- implanta 

t ion into b 

ladder ( A 

'it/. 0 

'22 ) 

048 


injuries to. different ml diagnosis 
from severed Mood -vessel (Fit/. 

920; - - - - 


during operulions (A’d/.v. 920 

s20) - - - - - : ; 4 7 

— — end-to-end annsl oiuosis of ( Ad/. 

921) - - - - '- :i4s 

traumatic .... 94 7 

perforation of. due to calculus - 947 

stone in - 940 

Urethra. Milhous, rupture of (Figs. 

.’{(17 .‘{74) - - S 7 

foreign hodies in (Fig*. .‘{S.‘{ {{SO) 401 

external urethrotomy for - 40.’{ 

m et hroscopy for (Figs. ,*{S4 

{{Sf.) - - - 40 1 

and penis (Figs. .‘{<*7 997) - .‘{S7 400 

rupture of, mtrapelvie (Figs. .’{7.7 

982) - - - . 090 

a ft er- 1 rea t men t (A ig. .’{Si*) - 400 

backward displacement of 
bladder Heck (Figs. .’{7s 
: { S I ) - - ’ - - .‘{‘Ml 

diagnosis (An/. .‘{7.7) - - .*{04 

treatment (Figs. 970 978) - 004 


stone m, acute retention due to 
(A’/y/.v. .‘{.74, ‘{.7.7) 

stricture of, acute retention due to 
( A /f/.v. .‘{4 0 . 04 ! ) 

Urethral chancre. Iwcmorrhage from - 
lueinorrhaee (Fug. 007) - 

l ret hroseoj tic control alter repair of 
ruptured hulhous urethra (Fin. 
070) 

U ret hroseopy for loreiyn body in 
urethra (Figs. 984 OSO) - 

Uret hrotoiny , external. for foreign 
bodies in urei lira 
internal, lueinorrhaee alter - 

Urinary fistula follow my wounds of 
ureter 

Urine, acet o-acet ic acid in, Kothera’s 
test for ----- 
acute retention of (.sn also Cat het er- 
i/.at ion ) 

decoin pressing the bladder 
( Figs. 042 04.7) 

— - - due to blood clot 

j airaly sis oi l iladder 
ruptured bulbous urethra. 

— — management of urgent cases 

post -opemti\ e 

reeompressing t lie t oo rapidly 
decani pressed bladder 

— in spinal injuries 

suprapubic catheterization 

( A’/f/.v. 04 0 ,0.71) 
punct ure (A’d/.v. 9.72, 979) 
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Urine, ae.ute retention of, with overflow .077 
examination of, after renal injurv 

(A ’d/. ON) - - - ‘ ‘- .0.08 

- extravasation of, due to peri- 

uret lira I a bscess ( F iff* . .0.70 ,00.0 ) .078 

rupt ure of uret lira ( A’d/. 1474) .090 

suprapubic puncture - - .074 

post -operat ive retention of - - .014 

Urography (-see Pyelography) 

Urotropine intravenously after opera- 
tions far subduml hieinatonm - 080 

- - - In prevent meningitis in frac- 

ture*! base of skull - - 49.0 

- in pyelitis - 021 

l terine fibroid, necrobiosis of. peri- 
tonitis du*' to (A’d/.v. 282 2841 297 

Uterus, bieornuate. Inenm t ornet ra of 

one-half of - - - - 900 

blood-supply of (Fit/. 28.7) - - 298 

decidual cast <>f t Fit/. 272) - - 288 

L -tube, Kidd's, for <h*com])ressing the 

bladder (Fit/s. .044. 071) 008, .072, 810 


\ T A N HER PI- S serrafines (Fit/. .7(1.0) 498 

Vaseline gau/e • tournicpiet 
dressing for circumcision (Fit/*. 

.091, 092) - - - 40.7 

Vasotomy in seminal vesiculitis (A’ */. 

900) - - - - - 08.7 

Vein, angular, ligature of. in facial 

carbuncle (Fit/. 498) - - 49.7 

axillary, thrombosis of - - 090 

choice of, for continuous infusion 
(A’d/.v. .7, 0) - 

jugular, exposure of, with carotid 
arteries (Fit/. 708) - 

internal, luemnrrhage from 
ligat ion of - 

mastoid emissary, injury to - 
tourniquet (Fit/. 2) 

Vena cava, inferior, tearing of. in 
nephrectomy .... 

Verne comites of meningeal artery, 
injury of. extradural lucmatoma 
f roin ( A’/*/. 4 80 ) - - - 


V 

enesect ion to reduce int r 

aci 

aiiia 

tell- 



sion 





470 


in nricmia 






V 

enoclvsis cannula (Fit/. 

") 





t ime limit for 






V 

elioin . R usseH’s viper 

in 

la 

•mo] 

ilulia 

080 

Y 

ert ebrsc ( vc< Spin* 1 ) - 



479- 

472 

V 

ertigo in lubvrinthiti 





701 

V 

**st ibulot oiny, inferior 

(U 

*9# 

781 

-780) 

700 

V 

icious circle vomiting 





118 

V 

iscopastc bandages m 

al 

set 

sses 


097 

V 

■ treous luemorrhagt 




791, 

792 

Volsellum forceps (Fit/. 

2 

<0) 



297 

V 

olvulus of c;ecil 1 1 1 





207 

— 

- neonatorum 





240 


of sigmoid colon ( F 

i<F 

191) - 


208 


small gut (Fit/. 220) 




20.7 

— 

due to Mecke 

s 

liv 

'rt ic 

ilium 



( Fit). 217, 

D) 





V 

omit ing after gast rie 

>p* 

rat ions 

(Fig. 



109) 





118 


in hihvrinthitis 




- 

701 
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Vomiting in Oehsncr-Sherren treat - 

monl of appendicitis - - K4 

Von He/, old's abscess - - - 745 

Von tirade's cataract knife (Fig. S10) 804 

Vulcanite spigot for in colostomy 

{Fig. 181) - - - 201 


W ANdENSTK EN S modification 
ofWitzel’s operation ( Figs. 

215 2 1 r») - - 220, 

Ware's method of dividing tin* con- 
striction in strangulated femoral 
hernia {Fig. 25;"*) 

Watershed to prevent infection of 
wound in a eolostomv {Figs. 

188, 180) - - ' - - 205 

Watson ('heyne's dissector {Fig. 54 ) - 52 

Watson -Williams’s (E.) auriscope {Fig. 

705) - - - - 757 

- - -- laryngoscope {Fig. 75J) - - 722 

-- (I\) sphenoidal sinus cannula {Fig. 

785) - - - ‘ - 772 

Wax in cur - - - - -757 

Wheeler's sleeve amputation {Fig. 040) 022 

Wheolhouse's staff {Fig. 588) - - 401 

Whitchurch Howell's transfixion pin 

(Fig. 504) .... 575 

White usphvxia - - - 28 

bile - - - - III. 145 

Whole-blood injections in carbuncles 
(Fig. 752) 

Wilde's operation in acute mastoiditis 7-1 7 
Winnett Orr treatment in compound 

tract u res (Figs. 002-004 ) - 581 

Winslow, foramen of, hernia into 257, 258 
Wisdom tooth, trismus due In - - 504 

Wit/.el's operation, Wangensteen's 

modilient ion (Figs. 215 215) 220 

Won lie's bottle for inflation of lungs 

a f t er empyema. - - 4 25 

iu prevention of post -opera t ive 

pneumonia (Fig. 205) • - 514 

Wound hooks, Liverpool pattern (Fig. 

51) 51 

Wounds (see also Hsemorrhage) 

— above hyoid bone ... - 55] 


a<; i<: 


Wounds of brain, penel rat ing ( Fig. 4 05) 401 

— cun junet iva .... 785 

— cornea - - 705 

— — prolapse of iiis in - - 707 

treatment (Figs. 805 800) - 700 

— eorneo-selera! (Fig. SOI) - - 705 

— treatment .... 700 

— of cricoid cartilage - - - 552 

— eyelids (Figs. 700, 701) - - - 782 

fact' (Figs. 501 504) - - - 4 08 

heart (Figs. 4 55 4 58) - - - 4 50 

joints, penetrating (Figs. 025 020) 508 

lip (Figs. 504. 505) - - 400 

lung and pleura (Figs. 425 427) - 452 

- orbit ...... so 5 

seal]), with loss of substance ( Fit/s . 

470. 477) - - - 475 

sol ra ..... 7 04. 700 

thoracic duct (Fig. 54 5) - - 555 

thyrohyoid membrane - - - 551 

tongue - - - -515 

trachea ..... 55 2 

Wrist, acute suppuralive arthritis of 

(Fig. 020) .... 000 

amputalimi at (Fig. 070) - 058 

out (Figs. 0*55 041) - - - 015 

exposure of ulnar and median 
nerves at 

relative positions of tendons and 
nerves ..... 


\7 -KAY appearances nf arteries in 
*\ gangrene - 


to confirm presence of foreign bodies 
in food passages (Fig. 14 1) 
in foreign bodies in bronchus (Figs. 


757, 758) 

- 750 

body in urethra (Fig. 585) 

- 401 

must oidit is ( Figs. 771. 772) - 

- 74 5 

nasal sinusitis (Figs. 755 758) 

- 705 

removal of foreign bodies by ee 

>in - 

(■atelier ( Fig. 151) 

1 04 

spinal injuries 

- 404 


Z Y(K )M A Tl( ' arch, depressed free 
fur.- of (Fig. 505) 
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